2,798,265

E. H. RUBOVITZ ETAL
APPARATUS FOR MAKING SHELL MOLDS

July 9, 1957

4 Sheets-Sheet 1

Filed Aug. 7, 1952

INVENTORS.

¢
ERNEST H. RUBOVI|T 7

CHARLES G.KELLER

BY

e e e e

68,9572 vL 29 ~vp £
W/

R

£
N E_

T
in

(00 7}

I " Ol




July 9, 1957 E. H. RUBOVITZ ETAL 2,798,265
APPARATUS FOR MAKING SHELL MOLDS .

Filed Aug. 7, 1952 : " 4 Sheets-Sheet 2
' i ' | ‘
! ”
" 67 ,
‘ 63 ' 64
_] | 65 ul 68 | illss
7y
as\ﬁ ’ Y so : ,&\ | a5
N 3 |
(i Ty 2
(W] -~
N
N TR
!/ \
6., |
1
N il
S—RERAT I-
N :
1
[}
!
I
I i
It
1
p
|I
______ e
------ i
I
i
)

2 4 rﬂm]//vm_r/vrw?s.

ERNEST H. RUBOVIT Z

»—=  FIG.2 = CHARLES G KELLER
: ' _ BY /46'., ) S IV,

S LEVAY |

Ty B



2,798,265

E. H. RUBOVITZ ETAL
APPARATUS FOR MAKING SHELL MOLDS

July 9, 1957

INVENTORS

ERNEST H. RUBOVITZ
CHARLES ,G. KELLER

4 Sheets-Sheet 3

|

7 YV 1

] ¥ : ol

(S = Wil il

il |'M II“ [~ - - /W._N._

76} _ ] : mw_

T o o~ \_ “

b N < ~ M _

Z | Y |
e} (=1 &

m .

FIG. 4

BY



2,798,265

E. H. RUBOVITZ ETAL
APPARATUS FOR MAKING SHELL MOLDS

July 9, 1957

4 Sheets-Sheet 4

Filed Aug. 7, 1952

©
o

©
~
[
©

Q

=\

63

@ ﬁmmjmm\:
\"~¢o

ISV
LSV

%3
4

;

9/
1)

\
- -/ -+ \lw
——

-/
o

; by

_— -

FIG. 6

INVENTORS.

ERNEST H.RUBOVITZ
CHARLES G, KELLER




o

United States Patent O

2,798,265

Patented July 9, 1957,

e

1

2,798,265
APPARATUS FOR MAKING SHELL MOLDS

Ernest H. Rubovitz, Deal, N, J., and Charles G. Keller,
Hyde Park, N. Y., assignors to Newark Pattern Works,
Ine., Newark, N. J., a corporation of New Jersey

Apjplication August 7, 1952, Serial No. 303;076
11 Claims. (CL 22—9)

This invention relatés to a method and apparatus for
making shell molds employed in making metal castings.
An’ object of the present invention is the ‘provision of
apparatus which will provide a continudus, semi-automatic
method of making such molds ‘enabling them to be made
on a production basis at €économical cost. _

In the foundry art, shell molds are molds of thin, light-

weight stricture, made of a composition of fine sand and

a thermo-setting resin or plastic, which molds are formed
in a greén state and baked to provide firm; hard molds

into which the moltén metal is poured.: Molds made in"

this manner and of such material are exceptionally sharp
as to outline so that castings made therein are clean-and
to proper dimensions thereby reducing machining require-
ments of the castings. e

The present invention embraces a method and appa-
ratus for ‘making such shell molds whereby the molds
may be made ‘accurately, quickly in a continuous oper-
ation and with: a minimum of spoilage, as well as with a
minimum labor requirement thereby permitting the pro-
ducing of the molds at high production rates and low
costs. : :
With these and other objects in view, as may appear
from the accompanying specification; the inveniion con-
sists of various features of construction and combination

of parts, which will be first described in connection with

the accompany drawings, showing an apparatus for mak-
ing shell molds of a preferred form embodying ‘the in-
vention, ‘and the features forming the invention' will be
specifically ‘pointed out in the claims. ) ’

In the drawings:

Figure 1 is a side elevation of the improved shell mold
forming machine. . o '

Figure 2 is an end elevation of the shell mold forming
machine. i ) '

Figure 3 is a fragmentary top plan of the shell m'qld‘

forming machine. :
Figure 4 is a section taken on line 4—4 of Figure 3.

Figure 5 is a detail view of a part of the shell mold

forming machine. - - .
.'Figure 6 is a diagrammatic perspective view illustrating
parts of the machine, = ‘ '
Referring more particularly to the"drawings, the shell
mold forming machine comprises a supporting" housing
1 mounted on rollers 1 so that the machine may be
moved to any desirable location. The housing 1 con-
tains a hopper 40, and a rotatable hollow shaft 3 is
rotatably supported by suitable bearings on said hopper.
The shaft 3 is rotated through limited degrees of rota-
tion by means of a chain 5 which passes over a sprocket
6 mounted on the hollow shaft 3 and has.its ends con-
nected to the plungers 7 and 8 of pneumatic piston or
plunger and cylinder structures 9.and 16, The cylinders
9 and 10 are carried by the hopper 40 and receive their
operating pressure through suitable pipes 11 and 12, un-

der control of a manually operated four-way valve struc<-

ture 13 from a compressed air reservoir 14. - Compressed
air is supplied to the reservoir 14 from any: approved type

10

25

40

45

50

2

of compressor structure indicated at 15 in Figures 1 and 6
of the drawings.

A pattern supporting structure 16 is connected to the
shaft 3 through a suitable structural conmection shown
at 17. .

The pattern supporting or carrying structure 16 in-
cludes a box-like structure 19 having an open upper side
and is lined with suitable insulation 20. A plate 21 is
movably supported in the box 19. A plurality of pins
22 are carried by the vertically movable plate 21 and
project through openings 90 in the metal pattern plate
33. The vertically movable plate 21 has a stud. 23 car-
ried thereby which projects downwardly out of the box -
into housing 24. The stud 23 is contacted by the plunger
25 of a plunger and cylinder structure 26 which is ‘op-
erated by air pressure from the receiver 14 to move the
plate 21 upwardly and move the pins 22 upwardly through
the metal pattern plate 33 for releasing a' formed shell -
mold from the pattern and plate 33, as hereinafter more
specifically: described.

The delivery of pressure air to the plunger and cylinder
structure- 26 is under control of a four-way valve struc-
ture 27. “A spring 28 is coiled around the stud 23 and
engages against the bottom of the pattern carrying box
or unit 16 and against a head or washer 29 on the stud
for moving the plate 21 to its innermost or lowermost
position after the plunger 25 has been moved out of en-
gagement with the stud 23. ‘ ,

The metal pattern plate 33 is heated by a plurality of
electric heating wires 3¢ which engage against the under
surface of the pattern plate. In the drawings these wires

‘are shown as having flat surfaces for engagement with

the under surface of the paitern plate 33, but it is to
be ‘understood, of course, that any suitable electric cur-
rent conducting resistance wires may be employed for
this purpose. Energizing and deenergizing of the wires
30 is controlled through rings 31 of approved construc-
tion carried by the shaft 3 and which is connected to a
suitable electric current supply power line (not shown)
through a manually operated switch 32. o

The metal pattern plate 33 carrying the pattern or a
plurality of patterns as indicated at 34 is placed upon
the pattern carrying unit 16 and is attached to the upper
edges of the box-like structure 19 thereof by ‘means of
removable screws 35. As clearly shown in Figure 3 of
the drawings the metal pattern plate ‘is provided with a
dividing -central rib 37 ‘and each of the sections carry a
pattern for ome-half of the casting to be made so that
after a mold has been formed on the pattern plate in the
manner hereinafter described the two sections of the mold
are separated or broken apart on the line provided by

- the dividing or parting rib 37 and connected to provide
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a.complete mold. Suitable tapered studs 38 and tapered |
holes -39 are provided on and in the metal pattern plate
33 to provide guiding means for the accurate connection
of the two sections of a mold after it has been formed
and -the studs- also ‘cause protuberances to be present on
the back of the mold. )

A hopper 49 is located -within the housing ‘1- being
supported by a shaft 41 rotatably carried by suitable
supporting bearings. - The hopper 40 has an opening 42

-in its top which is shaped the same as the inetal pattern

plate and of only slightly less cross secticnal “area ‘than
the area of the metal pattern plate.. The opening 42,
however, has a cross sectional area at least equal to the
area of the metal pattern plate which carries the patterns
34, gates 43 and pouring openings 44. A cushion 45
of suitable resilient material which is not affected by heat
surrounds the -opening 42 in the hopper 40.° The hop-
per. 40, during the forming of molds contains g mixture
of fine sand and a- thermo-setting resin which is used to .
make the molds. A sprocket 46 is carried by the shaft



2,798,265

3

41 and a sprocket chain 47 passes about the sprocket
46. The ends of the sprocket chain 47 are connected
to the plungers 48 and 49 of the cylinder structures 50
and 51. The cylinder structures 50 and 51 receive air
under pressure from the receiver 14 through a four-way
valve structure 52. o

For the purpose of facilitating the heating of the metal
pattern plate 33 and also for baking a mold on the pat-
tern plate in the manner hereinafter more specifically
set out, an oven structure 55 is provided. This oven
structure is preferably of the electrically heated type and
may have any approved type of electric energy heating
means therein, the energizing and deenergizing of which
is under control of the manually operated switch 32. - A
plurality of rollers 56 are carried by the oven-structure
55 and ride over the surface of the top 56’ of the hous-
ing 1. Confining guides 56a are carried by the housing
1 for confining and guiding movement of the rollers 56.
The front of the oven structure, that is, its end facing
the metal pattern plate 33 has an opening 57 therein of
sufficient size to permit the oven to be moved over and
entirely enclose the metal pattern plate and a mold
thereon.  However, for the purpose of providing even
heat in the oven over the entire metal pattern plate and
preventing the escape of heat from the oven a door 58
is provided which is slidably carried by the oven and is
movable into open position to permit the oven to be
moved over the metal pattern plate, after which the door
is closed to tightly seal the pattern plate with or without
the green mold thereon within the oven.

The oven structure 55 is moved over the pattern plate
and removed therefrom by air pressure through the me-
dium of a cylinder and plunger construction 59, the
plunger 60 of which engages against a standard 61 rigidly
carried by the housing 1 so that when air pressure is
delivered to the cylinder and plunger structure fromthe
receiver 14 through the four-way valve structure 62 the
cylinder being connected to the oven, will, as pressure
is exerted against the abutment or standard 61, move the
oven over off the pattern plate. .

A pair of cylinder and plunger structures 63 and 64
are provided, the plungers 65 of which are connected
through suitable couplings 66 to the vertically movable
door 58. Pressure air is supplied to the cylinders 59,
63 and 64 from the receiver 14 through the four-way
valve 62. When the oven 55 is in its outer position
as shown in Figures 1 and 6 of the drawings and it is
desired to move it to the left or over the metal pattern
plate 33 the lever 73 of the four-way valve is moved to
the left. At this time, pressure air is delivered: through
the pipe 74 to the pipe 75 and from this pipe into the
outer or lefthand end of the cylinder 59. This moves
the oven 55 forward over the pattern plate 33. At the
same time pressure air is delivered from the pipe 75
through a delay action valve 76 into the tops of the cyl-
inders 63 and 64. The delay action valve 76 delays
the delivery of the pressure air to the top of the cylin-
ders 63 and 64 sufficiently to allow the oven to be moved
completely over the metal pattern plate 33, at which time
the air is permitted to enter the tops of the cylinders
63 and 64 and close the door 58. - When it is desired
to move the oven 55 off of the metal pattern plate 33 the
lever 73 is moved to the right and the pressure air passes
through the pipe 74’ into the pipe 77 and from this pipe
through the pipe 68 into the bottom of the cylinders 63
and 64 acting on the plungers therein to open the door
58. The pipe 77 also delivers the pressure air to the
rear or right hand end of the cylinder 59 to move the
oven 55 rearwardly off of the metal pattern plate. A
delay action valve 78 is placed in the pipe 77 to provide
sufficient time delay in the delivery of the pressure air
to the rear end of the cylinder 59 to permit the plungers
65 to operate and open the door 58 before the oven
starts movement off of the pattern plate. o

The delay action valves 76 and 78 may be of any
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approached construction which may be purchased upon
the open market.

The four-way valve structures 13, 27, 52 and 62 are
of any approved type of manually operated four-way
valve structure, each including a hand lever for manual
operation such as the hand lever 73 of the valve 62 and
they are connected to the receiver 14 by snitable piping
as shown at 80. A pressure gage 81 is connected in the
piping 80 and a manually operated pressure relief valve
82 may also be connected in said piping if it is so desired.

In operation: A metal pattern plate 33 bearing the
pattern of which molds and castings are to be formed
is attached to the top.of the metal pattern carrying unit
16 by means of the screws 35, after which the surface
of the metal pattern is sprayed with a suitable non-
adhesive liquid well known in the art to prevent the
material of which the mold is formed from sticking to
the pattern plate. The switch 32 is then turned on and
the hand lever 73 of the four-way valve 62 is moved
to admit air to the cylinders 59, 63 and 64 for moving
the oven over the metal pattern plate 33 and providing
the proper closing of the door 58. At the same time the
electric conducting resistance wires 30 are energized
through the rings 31 for heating the metal pattern plate
33 from its under surface. while its upper surface is
heated through the medium of the electrical heating units
or unit 85 in the oven 55. After the expiration of a
suitable period of time indicated by the timer 86 the
lever 73 is moved to the right to admit air to the cylin-
ders 59, 63 and 64 for opening the door 58 and moving
the oven 55 back off of the pattern plate 33. As soon
as the oven 55 is moved off of the pattern plate 33 the
lever 87 of the four-way valve structure 13 is moved to
the left which admits air pressure to the cylinder 9. The
admittance of the air pressure to the cylinder 9 moves
the plunger 7 thereof inwardly to the position shown in
the drawings and consequently rotates the shaft 3 to-
wards the left moving the metal pattern plate 33 into a
reversed position upon the hopper 40 and over the open-
ing 42 in the hopper. . During this time and while the
metal pattern plate is over the mouth of the hopper its
heat or temperature is maintained by means of the heat-
ing wires 30. When the pattern plate is firmly placed
over the opening 42 of the hopper 40 with the pattern
34 facing the interior of the hopper the lever 88 of the
four-way valve structure 52 is moved to the left which
delivers air pressure to the cylinder 51 and at the same
time exhausts air pressure from the cylinder 59. The
delivery of the pressure air to the cylinder 50 rotates
the shaft 41 by means of the sprocket chain 47 and
sprocket 46 and moves the hopper into an inverted posi-
tion causing the mixture of sand and resin in the hopper
to be deposited upon the surface of the metal pattern
plate. The heat of the plate causes a desired amount
of the mold forming materials to adhere to the metal
pattern plate through the softening of the contained resin
in the mixture. After a predetermined time the lever
88 of the four-way valve 52 is moved to the right which
delivers pressure air to the cylinder 50 and permits the
exhausting of the air from the cylinder 51. The pres-
sure air delivered to the cylinder 50 moves the sprocket
chain 47 and rotates the sprocket 46 and shaft 41 to move
the hopper 40 back to its normal upright position. After
the hopper 40 has been moved to its normal upright
position the hand lever 87 of the valve 13 is moved to
the right which delivers air to the cylinder 19 and oper-
ates its plunger for moving the metal pattern plate back
into its normal upright position as shown in Figures 1
and 6 of the drawings and in position for having the
oven 55 moved thereover. After the metal pattern plate
33 carrying the deposit of the mold forming material is
moved into its normal upright position the lever 73 of
the four-way valve 62 is moved to the left so that the
oven will again move over the metal pattern for baking
the green mold carried by the pattern. The timing of
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this baking operation is determined by means of the.timei
86 and after the expiration of the proper baking time
the lever 73 of the four-way valve 62 is again moved
to the right opening the door 58 and moving the oven
back off of the baked mold. and the metal pattern plate.

The hand lever 89 of the four-way valve structure 27
is then moved to the left which delivers pressure air to
the cylinder 26 causing its plunger 25 to move the plate
21 and the pins 22 carried thereby through the open-
ings 90 in the metal pattern plate to release the baked
mold from the metal pattern plate.

The baked mold is then removed from the apparatus
or machine, is broken in two along the parting line pro-
vided by the rib 37 and the two sections of the mold
are placed with their hollow faces together and are united
or connected by any suitable means thus forming a com-
plete shell mold.

As shown in Figure 5, a roller 95, is mounted rotat-
able on bearing means 96, adjustably attached to the
oven §5, to roll over protuberances on the back of the
green mold and so produce shaped surfaces desirable in
the subsequent stacking together of the cured molds.

It will be understood that the invention is not to be
limited to the specific construction or arrangement of
parts shown, but that they may be widely modified within
the invention defined by the claims.

What is claimed is:

1. In a shell molding machine having a pattern plate
adapted to carry a mold thereon, an oven movable from
a retracted position to a position over said plate, and
from its position over said plate to a retracted position,
respectively, a door on said oven, driving means to move
said oven, means to open and close said door respec-
tively, and time delay means cooperably connecting said
driving means and said door opening and closing means
to hold said door open while said oven is moving over
said plate and to close said door when said oven is at
rest over said plate.

2. A shell molding machine comprising a pattern
adapted to have a mold thereon, an oven, heating means
in said oven, means to move said oven from a first posi-
tion of rest in retracted relation to said pattern to a
second position of rest over said pattern, respectively,
a door on said oven, means to hold said door open while
said oven is moving over said pattern, means to auto-
matically close said door when said oven comes to rest
over said pattern whereby said pattern becomes enclosed
in the oven, and means to move said -door clear of said
pattern in anticipation of movement of said oven from
its second to its first position.

3. A shell molding machine comprising a pattern
adapted to have a mold thereon, an oven, heating means
in said oven, means to move said oven from a first posi-
tion of rest in retracted relation to said pattern to a
second position of rest over said pattern, and from said
second position to said first position, respectively, a door
on said oven, means to hold said door open while said
oven is moving, and means to close said door when said
oven comes to rest in said first position and in said sec-
ond position, respectively and cooperatively connected
with said means to move said oven.

4. A shell molding machine comprising a frame, adja-
cent support means at a mold-ejecting position, a hopper
on said frame and mounted rotatably thereon for move-
ment from an upright to an inverted position, said hop-
per being adapted to carry an investment mixture, said
hopper having means defining a mouth therefor at its
upper end, bearing means carried by said hopper, a pat-
tern carrying member normally resting on said support
means and being hingedly connected to said hopper by
said bearing means, a pattern fixedly secured to said pat-
tern carrying member, said pattern carrying member car-
rying mold ejecting pins, said pattern carrying member
being swingable from said normal position to lie over
the mouth of said hopper, and being movable downwardly
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with said hopper to an inverted and’ pattérn investment
position of said hopper remote from said support means,
and being movable with said hopper from its inverted
position to an upright position of said hopper, and being
then swingable away from the mouth of said hopper to
carry a mold to the normal position of said plate carry-
ing member, and operating means for said ejecting pins
mounted at said mold ejecting position.

5. In the combination of claim 4, a support secured
to' said hopper and carrying said bearing means at a
position near the mouth of said hopper. ‘

6. In the combination of claim 4, fluid pressure means
connected to said pattern carrying member to swing said
member from its normal position to over the mouth of
said hopper, and to hold sajid member over the mouth
of said hopper when said hopper is in its inverted position.

7. A shell molding machine comprising a frame, a hop-
per mounted rotatably on said frame, said hopper being
adapted to carry an investment mixture, said hopper hav-
ing means defining a mouth therefor at its upper end,
means adjacent said hopper defining initial support means
for a pattern carrying member, a pattern carrying mem-
ber initially resting on said support means, bearing means
on said hopper, said pattern carrying member being swing-
able in said bearing means, means to swing said pattern
carrying member from its initial position on said support
means to a position over the mouth of said hopper, means
to invert said hopper and the pattern carrying member
thereon to an investment position, means to return said
hopper to its upright position, means to then swing said
pattern carrying member back to its initial position, and
means to heat said pattern carrying member and thereby
cure the investment mixture thereon while said pattern
carrying member is at rest and returned to its initial posi-
tion and in retained relation to said hopper.

8. In the combination of claim 7, said pattern carrying
member carrying ejecting pins, and means to operate said
ejecting pins to remove the investment mixture from said
pattern carrying member while said pattern carrying mem-
ber is at rest and returned to its initial position.

9. A mold forming machine comprising in combina-
tion a main frame, an open-top hopper for molding mate-
rial rotatably mounted on said main frame, a pattern plate-
holding frame swingably mounted on said hopper for
movement between supported position upon said main
frame and disposition upon said hopper to present a pat-
tern plate carried thereby in confronting relation to said
molding material, means for rotating said hopper and
pattern plate-holding frame together into inverted position
for coating the pattern plate with molding material, pat-
tern plate heating means carried by the pattern plate-
holding frame, mold curing means provided on said main
frame for disposition above the coated pattern plate upon
return of pattern plate-holding frame to supported position
on said main frame, and mold ejection means mounted
on said main frame for stripping of the cured mold from
the pattern plate.

10. A mold forming machine comprising a frame, an
open top hopper for molding material rotatably mounted
on said frame, a pattern plate-holding frame swingably
mounted on said hopper for movement between inopera-
tive or outward position and operative disposition upon the
open top of said hopper for presenting a pattern plate
thereon in confronting relation to the molding mixture,
means for swinging said plate-holding frame into opera-
tive position and then rotating the same and the hopper
as a unit into inverted position wherein mold material
may fall coveringly upon the pattern plate, and means to
retain said plate-holding frame and said hopper together
during movement into inverted position and during while
said hopper is inverted.

11. A mold forming machine comprising a frame, an
open top hopper for molding material rotatably mounted
on said frame, a pattern plate-holding frame swingably
mounted on said hopper for movement between. inopera-
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tive or outward position and operative disposition upon
the open top of said hopper for presenting a pattern plate
thereon in confronting relation to the molding mixture,
means for swinging said plate-holding frame into opera-
tive position and then rotating the same and the hopper
as a umit into inverted position wherein mold material may
fall coveringly upon the pattern plate, heating means car-
ried by the pattern plate-holding frame, mold curing
means movable for disposition above the coated pattern
plate upon return of said plate-holding frame to its out-
ward position, and mold ejecting means for stripping of
the cured mold from the pattern plate-holding frame while
said plate-holding frame is in its outward position and in
retained relation to said hopper.
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