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UNITED STATES PATENT OFFICE

2,624,084
MOLD AND COREMAKING MACHINE
) “John R. Row, Elmira; N. Y.
. Application. October 21, 1948, Serial No. 55,661
'10 Claims. - (Cl. 22—10)

1 ‘2
" My invention relates to mold and.core making +Pig.*3 is-a' cut-away-view of-the’ same machine
. machines and.more. particularly -to.a ‘machine ~taken on the line-3—3 of Fig. 2 and showing op-
designed to perform & number..of related. but -erating - cylinders ‘which- are -located -along ‘the
-sequential functions, . for example. first packing two transverse-axes-of’ the machine; “Fig.”4-is
.sand in two. fiasks by jarring.or: jolting to. form 5 - a-cross-sectional’ view of-a jolt-squeeze-pattern
+mold or.core halves, then turning or. rolling over ‘draw cylinder 44 of the machine-of Figs. 1, 2'and
_each half of.the mold..or core. to. the vertical ~3: Pig. 5 is & like view of a portion of the same
.position,. then booking (i. e., bringing the halves -eylinder; but showing another step in the-opera-
_together), then rolling. back the whole assembly ~tion- of its inner or valving piston64; Fig. 6 1s
.to one side of..the machine, where one. flask. is 10 - ;5 1ike view of a portion of the same cylinder but
_removed -(or; pattern drawn) ,.then: rolling..over showing still'another step. in its operation; “Figs.
.to.the other.side-to remove.the -other. flask or ‘7213 are diagrammatic representations of-steps
- pattern. in the operation of the machine of Figs. 1,2 and3;
Heretofore, relatively large sand cores (for.ex- 15 and Pig. 14 is a schematic representation-of ‘the
~ample, cores for molds for making integral horse- .piping and valves (of the machine shown-in the
.power- induction- motor : stator. frames)  because -other figures). _
. .of their. size have been made -in. halves,:.drawn “Referring now. to Fig. 1 showing.a front eleva-
from their boxes,.and then the halves fitted-and _tion, Fig. 2 showing a top. plan view, and Fig. 3
:-cemented together. Thereafter .the -completed _showing .a. sectional elevation, I have shown a

-core is.inserted in an outer mold (which has been 20 mold and core making machine having a main
geparately fashioned. of sand in & flash and about . base 28 with bottom flanged portions 21 preferably

za.pattern)-and then the complete mold-is ready _secured to-.a floor.or other building structure 22
_for pouring. ~as.by. a. plurality. of . bolts 24a. “If desired, the
The present invention greatly - decreases: the 95 _entire machine may be spring mounted by insert-
-time and expense.of ‘making a complete mold in _ing spring members 2ib between the flanged por-
- that the core as.well.as. the: mold may be.made _tions 2( and the main frame 20. The machine
snhalves.of “green: sand,”';mechanically‘f‘booked” .has two rollover tables identified. as. a left-hand
: (i.:—e.a’-thefhalves.'mechanically':'pressed:;-together _table 22 and.a. right-hand table 24. These tables
- to- form:an integral: unit) . and then, - while: still _each have a vertically movable face, or Dlaten, 25
-in-the-machine of the:invention,: the core:may go -and 28, respectively.
. rpeinserted into an-outer mold which is then ready The. machine is: provided -with four rollover
. for pouring. _ .pressure fluid motors.in the form of cylinders. 21,
It is an object. of the present invention to.pro- . 28,29.and 230 (Fig.2) ~each provided with: a piston
.yide.a meld.and core making machine having two .21 (Fig. 3).and.a piston rod: 32 connected to a

. rollover tabies independently operable but hinged . 35 crank-23. Each crank. 33 is formed integral with
. or.. rotating .in . opposed relation .on a common -5 bushing:section 34 (see Fig.-2) ‘mounted. on &

_center to assure perfect alienment thereof. central: shaft:35. - The bushing.-sections. 34 .are
Ti.is a further object of the. present invention to - provided :with .end- plates .36 each of which . is
.provide a mold and core making machine having polted to an. adjacent face plate.-37 formed. in-
arranged integral with each table thereof, a single 40: tegral-with .an additional bushing section.which
eylirider housing containing- pistons adapted to is.an integral part.of .a carrier arm.38. Two
“-.gperate for joit, hook, squeeze and pattern draw carrier arms are attached to. the-left-hand table
- operations. . .22 and two carrier arms are attached to the right-
: Tt is @ still further-object of the present inven- . hand table 24 go that the pistons in the outer cyl-
{ion to-provide a valve for-a-mold and core mak- 45 inders 27 and. 30 -operate right table-24-and the
~ing machine -which facilitates the use- of jolt - pistons-in the inner cylinders 28.and 29 operate
: pressure for - an additional, or “emergency,” +left table 23. The-mechanism is adapted to have
ggueeze pressure. - the.tables -operate: independently of each- ofher
| Other obiects.and advantages will- become:.ap- and the pistons and cylinders for the right table
. parenbandmy.inv.ention will be better-understood 50 "may he considered-as one-fluid pressure motor
. from a-consideration of the following desecription -and those-associated with the left table.as an-
. tgken in connection-with the accompanying draw- . other. .
ings in which Fig..1 is a front elevationoal view Trame -20. of the machine is provided at its
..of. a. compiete mold .and core making machine; _center with a cut-out portion having a plurality

¥ig.-2 is a top plan view of the machine of Fig..1; .55. of cross bars 39 (Figs. 2 and.3) which may be made
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3

integral with the frame itself. As shown in Pig.
3 each rollover cylinder 27—38 is pivotally con-
nected to the respective cross bar 39 by mounting
brackets 498 and pins 4! to allow for arc-like
movement of each cylinder ang piston with travel
of the associated crank arm 33. Each cylinder
(27—386) is of the closed head type, operation of
the associated piston being caused by the intro-
duction of operating fluid (such as air) at the
top of each cylinder through a port 42. Fluid
thus admitted will serve as a counter balance
holding the piston in position until the fuid is
released. At the other side of the piston an ex-
haust to atmosphere is provided through a port 43.

Associated with rollover table 28 is a jolt-
squeeze-book and pattern draw pressure fuid
motor in the form of a cylinder 44 and asso-
clated with rollover table 24 is a like cylinder 45.
Each of these cylinders is mounted integral with
the associated table (see Fig. 3) and has pistons
operating the associated platen (25 or 26) and
there are also, for each platen, two guide pistons
co-operating with guide cylinders 48.

The pistons of each jolt-sgueeze-pattern draw

cylinder 44 and 45 may be more clearly under- 2:

stood by reference to Fig. 4 which is a cross-
sectional front elevation of one of the identical
cylinders (44 keing selected) together with the
associated platen and pistons. The cylinder 44

is secured by bolts 47 in a central cylindrical

opening formed in its associated table 23. The
cylinder also has a radially spaced concentric
inner housing 48 with a principal sleeve piston
49 interposed between the inner and outer hous-
ings. Piston 49 has a lower flanged portion 50
provided with piston rings 5i, and has an upper
flanged portion 52 secured to the movable face 25
by bolts 53. At its lower end the outer cylinder
44 is provided with a tapered threaded port 54
with a conduit 55 secured therein so that when
air is introduced thereby, the piston will 1ift
and in turn lift the movable face 25. For con-
venience, piston 49 will be hereinafter referred
to as the squeeze piston and it will be understood
that operating fluid is introduced through con-
duit §5 for the squeeze, or bhooking operations.
A guide for piston 48, as well as a seal for its
enclosure, is provided at the top of the outer
cylinder by an anaular guide member 58 having

packing 87 held in place by an annular top ring ,

58 fastened to the guide 5§ by a plurality of
screws 9. Annular guide member 5§ may com-
prise two split halves (for convenience in as~-
sembling) with the two halves bolted together
as by bolts 86a and also bolted to the table and
to the outer cylinder by bolts 47. The upper end
of the inner cylinder 48 is provided with racking
rings €0 and a flange portion 5! to which is
secured, by bolts 62, the flanged end of a cylin-
drical sleeve member 63. This stationary sleeve
63 encloses a cylindrical valve piston member 64.
At its uoper end piston 64 is held by a collar 85
bolted to platen 25. The piston 64 is provided
with ports 66 allowing the escape of operating
fluid from the center of the piston to the cham-
ber 61 (defined, in part, by the upper face of
sleeve €8, the lower face of platen 25, and the

+0

60

65

inner wall of piston 49) thereby raising the asso-

ciated platen 25.

At its lower end, sleeve %3 is provided with
a flanged portion to which is secured a block 68
having formed therein an upper transverse cylin-
drical bore €8 and a lower transverse cylindrical
bore 16. Secured to block €8 at each end thereof
are end plates 71 which form cylinder heads for

70

75

5 Vvided in lower bore 78.

bores 68, 10. The upper bore 89 is provided with
a slidably arranged dumbbell-shaped valve mem-
ber 12 having two spaced disks 13, 14 forming
8 circumferential groove 75 therebetween. The

-lower bore 78 is provided with a slidably ar-

ranged valve member 76 having four spaced disks
11, 18, 79, 80 formed integral therewith and form-
ing circumferential grooves 81, 82, 83 respectively.

Pressure operating fluid for jolt action of platen
25 is supplied to lower bore 76 through a conduit
84 secured in a port 85 formed in the bottom of
block 68. As may be seen in Fig. 4, when valves
12 and 16 are in their extreme right-hand posi-
tions, the operating fiuid admitted to lower bore
18 is communicated through a connecting port
86 to upper hore 88, thence through a port 87
provided in the top of block 68 to establish com-
muniecation between upper bore €8 and the space
within sleeve 3 and within piston §4. As pre-
viously described, the operating fluid enfering the
center of piston 64 will escape through the upper
ports 88 to the chamber 87 to lift the platen 25
for jolting action.

The jolting action is an automatically inter-
rupted or reciprocating action, and to provide
this feature the inner piston 64 is provided with
a circumferential groove 88 formed in its outer
periphery and intermediately spaced from its
ends. A plurality of ports are provided to co-
operate with this groove and thus ports 89 and
80 are provided in sleeve §2 to register with groove
38 when the platen 25 and piston &4 are in
lowered position. Port 29 communicates through
conduit members 24 and 52 with g port 923 pro-
Port 28 communicates
through a conduit 94 to a port 95 in the wall of
the upper valve bore 82 and at the left of the
extreme left-hand travel of valve 72 therein. By
way of summary it may be stated that a circuit
can be traced from. supply conduit 84 and, when-
ever valve piston 7§ is biased to the right, then
through port 83 and conduit 82 to conduit 9i
and port 89 so that whenever the platen is lowered
and groove 88 is in line with ports 89 and 90,
the circuit is completed through conduit 99 to
port 85 at the left end of the bore provided for
valve piston 72. Thus when platen 2% is in the
lowered position, air for jolting from conduit 84
reaches port 25 to keep valve 712 to the right to
allow air from conduit 84 to travel upward to
ports 6% to raise the valve piston 64 and the
platen 25. This raising breaks the communica-
tion from port 89 to pory 8¢ around the groove
88 of the valve piston. At a higher position
groove 88 forms communication hetween ports
%8 and 97 provided in sleeve member §3. Port 8§
communicates through conduits §j and 52 with
port 83 in the lower valve bore. Port 87 com-
municates through a conduit 9§ with a port 89
provided at the right-hand end of upper bore 8.
When the platen and piston have traveled up-
ward far enough for groove 8% to register with
ports 95 and §7, as shown in Fig. 5, air from
conduit 84 enters port 53 to travel from port 96
to port 87 to port 83 and cause the piston mem-
ber 72 to travel to the left. As shown in Fig. 5,
when valve 12 moves to its left-hand position its
head T4 covers port & to cus off communication
between bore 70 and bore 88. At the same time
its head 73 uncovers a second connecting port
138 provided between the two bores so that oper-
ating fluid is permitted to exhaust around groove
82 of the lower valve member and through an
exhaust port 181 to atmosphere, allowing valve



5
wpistons6a-and platen 25:t0 lower duetd theirown
nweight.

" ~Theitravel of valve 12is limited at:eachsend
Lpy-setscrews 482 provided -inithe heads:atithe
+ terminal erid portions of-the upper bore. ~During
s mormal jolt operation, thelower valve 1§ is:main-
1taineéd -at’ its-extreme: right-hand position :by:a
i.biasing -spring 183. "This Jewer:piston” functions
+for“‘emergency - squeeze” . :operation.:and 4ds.de-
«seribed more: particularly: ‘hereindfter in:connec~
“tion with Fig. 6.

sReferring now to Figs. 7-13,~which-are:dia-
sgrammatic representations: of steps:in the.opera-
~tion.of . the: entire: machine: of Figs. 1-6,:Pig. T

shows the machine with a..cope:core ‘box 104-

ssecured: to.platen: 25:-and:a dragscore <hox 105

s secured. to: platen: 26. “The hoxes:may.be secured
- 4o the: respective “platens: by :bolts: “tnot:shown)
nand-itwill be: uniderstoodiby those:skilled..inthe

<art that:a ‘patéern: for “the- coreshalf - forms:an

~integral part:of each core hox. SIncFigs T (and:9)

:the-maechine is: shown:with:a: part: ofr thelfront

‘of -hase 28 cut away,:ab -gachend, to:show the
" loeation of the 'jblt.,-squeeze,-.pattern"~draw.:;cylin-
:ders #4:and 45, which-may hereinafter bereferred

-toras the. J. 8. P. D. cylinders. “In Fig. Tnthe
machine is showrin -normal position-before. start-
-ing operation. .The -coresboxes:are:filléd: with: a

suitable molding sand, such as green:sand,sand

-are-then jolted by use of. therapparatusiherein-:

.:above:described in-connection with: Figs: 4 and: 5.
“This jolting: action:packs -the. sand:tightly »in
.the-molds. ‘When -either- valve piston - (64:-or
_the like.piston for. the ofher. table) ~raises:a:;dis-
_tance.equal to-the distance.as: shown in Fig: 4
-between the level.of port-89 (and=98) zand.the
.level of port 9§ (and §7), the air-exhausts letting
.the-platen fall to its -originalrpesition-whereupon
. the cycle-is started again.
- If desired, after.jolting the twa core bhoxesmay
be “butted off” (as by pounding with:an: air
_hammer) .to: pack the sand more: tightly,- and
- then: may . be “struck -off” (as by-serapingwith
: & long rod)-so that thetop surfaces .of.the molds

(i, e.- halves of the final-core). are ;smooth:and.

. flush .with the: tops' of the :core boxes. . The two
halves of the core.are then-ready.for “booking”
. (bringing the core halves:together): as. shown::in
Fig.8.

. In order for the apparatus;:as: shown.in-~Fig..7,

.t0.achieve the position. shown in-Pig..8; the roll-

..over cylinders.27—26 (shown in Fig..3) ;are:oper-
-.ated: to raise the tables 23 and 24.to.4he vertical
.positions.and. this brings together- twoselements
~or halves. (86-.and 487 of. a: lock-which:may:be
:more. clearly. understood. by reference to:Figs. 1
.and 2. -The Jock-has: a stationary ‘malehalf; 186

and -a- robatable female: half-187. . As:ishown.:in
~Tig..2, the rotataple hall 187 .is operated by a

.piston -slidably -arranged in. a  cylinder 407¢a. .

..Operating fluid-is supplied.by means of.a-conduit
199 to one end of the ¢ylinder to cause.& -locking
action-.and by means of-a conduit -8 to.-the
.other end of the cylinder-to cause-an unlocking

. .action.whenever  the-stationary part < 186::1s An- .

.serted in the rotatable.part-£87 as :by:operation
_of .the . rollover cylinders to: bring: the - tables
: together.
. In: order that:the respective . tablesywill:roll
~over. freely:and -without: binding: related mparts,
1 find it desirable to.provide,:as shown:in:Fig. 3,
- a..plurality. of: rollers: {49, each: arranged:to:be
carried in a. rollerrhousing (1§ formed. integral
~with the associated platen 25-or 25. -Asdndieated
“in Fig. 2, there-is a~roller ‘housing’ (arid-rolier)

295624084

s atrther frofit-and another - at:the:back 0f xeach

~platen. tAs:shown inFFigs. 2:and33,vtheifront

+r6llers-operateson:.a.-track. 112 :yprovided: around

“the-ecentral part.6f the machine. * Thé:bark rollers
: 5 -operate.on: asimilar: track.

-1 Referring: again torEig.8, showing: the.tables
A“swung up-to theirvertieal-positions, where:they
~are “then lockedsby operation:of: lockzhalf ¢101

previously:described, it is.seen thatthe two faces

10 .of the core-boxes.are-exactly pazallel atthis posi-
stion. ‘Pressure:is then:appHed: (through:squeeze
-conduit -55:0f>Fig. 4) to each J.S. P: D..eylinder
1 ko distend:the squeeze piston: (49 ):sothatthe:two
.corecboxes-are: squeezeditogether nin.a cbooking

15 2action torunitethe two halves ofithecore.
“The.complete:unit, still.locked together; ds then
-rolléd-over to:the left=hand side of:the:machine.
~Tre this.positior the drag core:box: #05ds:vibrated
by applying operating-fluidte.a spneumatic vibra-
90’ tor: {13 docated. o the:dragrcore shox. =Assimilar
-preumatics vibrator: {18z is:loeatedan:thec:cope
core-box’(see.Figs.: 1 andi9). Such ~paeumatic
~vibrators: are wéll:known:to thoseskilled:in the
~art-and:need not:be:described. ~“While:therdrag

.95 :core box-is thus vibrating; the-cope core:box: 104

-is-lowered ¢by:lowering-platen:2h through:opera-
~tion: of: squeeze:piston4g of:Figs 4). zThusithe
~top halfrof-accompleted-core 115 dsndrawn from
:theidrag: core: bax:185:as:shownvini Fig.!9. =The
ap-tables are then-unlocked:rand the: rightshand
.table:24.is rolled over:and-cut of:the way.

-The next-operation:is:shownin-Fig:10. »While
+Figs. T.and 9 show the base:28 of the-machine-cut
saway at:eachrend, Fig. 10ds o view from thevery

a5 sfront:of:the:machine.and: shows.a:pin-lift: eylin-
~der. (16 or: thedeft half:of the machinezand-a:pin
:Jift eylinder: 117.;on:the right:half off therma-
“chine. ~'Fhe’two cylinders:are:idehticalzand: a
-eross sechional detail: of:the pin-lifteylinder: (A1)
- 40-ds’shown: in: Fig: 1;:where it.is seexx that:g piston
148 is slidably:arranged. in:said: cylinder: toidrive
<grpiston:rod 119 in: turn-connected tora: pinilift
{20-in-which: two:pins 12 l:aremmounted. It may
+be -desirable to-have.the:pins adjustable by:hav-
-ing:them: slidably: mounted: in: slots 122.70f:the
srespective pin:lift-as shown: insHig. 2. sASralso
shownuin Fig.:2, the same:arrangementiis=pro-
vided:at:thevback:of the table. .‘Assshownsin
‘Fig: 1;-each pinlift £20-has two guide pistons: 123
~traveling :in ‘guide:bushings (124 holted : tothe
frame 20. - Operating fluid:is introduced:through
: o coriduit 125 to:the bottom:of:each:pin lifteylin-
oder: to-lift thespins. » When this:pressure ds-re-
slieved; the pins together:with: the:associated-pin
55-1ift-assemblies fallidue.to their.own; weight.

As shown in Fig. 10, the pins (21 atithe.Jeft
-+side of:the machine:are raised:sosthat they are
-:glightly: above the top: surface 0f: the: copescore

=hox: 104-after-which:a: drag-flask: 126:s :brought
ooto the machine. :Tt:will.be:understood by:these
skilledrin-the art.that an: outer:mold :is:alreddy
“formed in: this:drag flask-and,likewise; ansouter
<mold: is:already formediin a: cope’flaski127.that
_is later brought up to theimachine, These:outer
g5 moldsmay’ be: formed: .of:suitabler molding:sand
~on other machines of:a’type sweéll:known inithe

+ art:or, preferably; may -be: formed: separately.on
~the-machine .of the invention:as-hereinafterde-
wseribed. :It will-be understood,salsoSthat when
79°these “flasks- and -molds: are:broughtup! to~the
:machine~of - the “invention :for “’the - purpose~of
~putting them-around: the completed: core: which
has just been:made -on-the :machine,” their-pat-
“terns have already-been drawn (i=e.; removed) .

19

IsH

.75 Drag flask 126 is' centered over-the- exposed drag
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half of the core 115 (Fig. 10) with the drag flask
supported by pins 21, and then pressure is ap-
plied to the cope J. S. P. D. cylinder 44 which
slightly raises the platen 25 and in so doing in-
serts the drag-core-half all the way into the drag
flask. The front and back pins (21 at the left
side of the machine are then lowered and the
right-hand table 24 with the empty drag core
box 185 is rolled to the left side and locked.
Pressure is applied (through proper conduits
including squeeze conduit 55 of Fig. 4) to the
cylinders 44 and 45 in order to clamp the drag
flask firmly between the two core boxes, as shown
in Fig. 11, so that when rolling over there can
be no slippage between the drag flask 126 and
the cope core box (04. If the molds or flasks
are extremely heavy it may be necessary to use
additional pressure. Therefore, an emergency
squeeze feature is provided. This feature may
be understood by reference to Fig. § showing a
port 128 provided in end plate Tl at the right-
hand end of lower valve bore 10. A conduit 129
is adapted to feed operating fluid into the bore
through this port for emergency squeeze action.
Pressure of the operating fluid forces valve mem-
ber 16 to the left covering exhaust port 104 so
that platen 25 and valve piston 64 are forced
up (and held up). To achieve this end it is es-
sential that top valve member 72 be held to the

right (so that it uncovers ports 86 and 81) and s

to assure this a bore 130 is provided in lower
valve member 16 to form communication from
circumferential groove 83 to circumferential
groove 81 of the lower valve. A port 131 is pro-
vided to establish communication between the
two bores 69, 78 at their left-hand ends so that
when, for emergency squeeze, lower valve 1% is
forced to the left and its groove 81 registers with
this port, operating fluid from conduit 84 will he
introduced into the left end of the upper bore
to hold upper valve 12 to the right as desired.
Thus with valve members 72 and 16 maintained
In these positions (. e. 12 to the right and 76
to the left), fluid from conduit 84 (normally em-
ployed in the jolting operation described herein-
before) is communicated through port 86 to upper
bore 69, thence around groove 15 of member 12
and through port 87 to the interior of piston 64
as indicated by the arrows of Fig. 6. From the
interior of piston 64, the fluid is communicated
through ports 66 (Fig. 4) to chamber 67 whereby
additional squeeze pressure is exerted on the un-
derside of platen 25 to supplement the squeeze
pressure exerted on the underside of piston flange
50 by fluid admitted through conduit 55 and
port 54.
. When pressure is introduced by conduit {29 to
keep valve member 76 to the left and valve mem-
ber 73 to the right as described, valve member
72 will prohibit any jolting action for even when
platen 25 moves to a position such that the
groove 88 of piston 84 registers with ports §6 and
§7, valve member 12 remains in its extreme right-
hand position (i. e. with inlet port 86 open and
exhaust port 108 closed) because the fluid pres-
sure transmitted through conduit 98 and port
99 (Fig. 5) to the right-hand side of valve mem-
ber 12 is substantially equal to the pressure on
the left-hand side, transmitted through bore 130
and port 131 (Fig. 6). Hence the additional
squeeze pressure supplied through conduit 84 and
exerted on platen 25 is continuous and uninter-
rupted for all positions of piston 64.

Refurning now to consideration of Fig. 11,
.with the assembly of cope core box and drag
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flask held together by the pressure of empty drag
core box 185 against the solid bottcm of the
drag flask (either with or without emergency
squeeze, as necessary), the entire assembly is
then rolled over to the right-hand position shown
dotted in the right half of Fig. 11. The cope core
box is then vibrated by introducing operating
fluid to the pneumatic vibrator {14 and, at the
same time, the pattern ic drawn by lowering the
core {15 out of the cope core box 164 or in effect,
raising the cope core bex as shown in Fig. 12.
This raising of the core box for pattern draw
is accomplished by reverse action of the squeeze
piston (48), i. e. by introducing bressure fluid
through conduit 132 (Fig. 4).

With the entire assembly in the position shown
in Fig. 12, the tables are then unlocked and the
table 23 (with the now empty cope core box {04)
rolled over to its normal position at the left-hand
side as shown in Fig. 13. A cope flask (27 con-
taining the outfer cope mold is then brought up
to the machine and centered over the cope half
of the core, so that when pressure is applied to
the drag squeeze piston (similar to 48§ of Fig. 4)
the cope half of the core is fully inserted into
the cope mold. The mold is now complete as
shown in Fig. 13 and, after clamping flasks 126
and 127 tegether, the mold may be taken away
for pouring.

In Fig. 14 I have shown a schematic arrange-
ment of piping required for operation of the ma-
chine. It will be understood that where a con-
duit connects two relatively movable pieces of
appartus, flexible conduit (such as rubber hose)
may be found desirable even though it is not in-
dicated as such on Fig. 14. Operating fluid, such
as air, is introduced by a pipe 143 to a header
188 which, in turn, feeds a plurality of operating
valves [51-139, each of which comprises a hous-
ing for a rotatable dumbbell-shaped valve mem-
ber 160.

A conduit 125 (Fig. 1 and Fig. 14) connects the
bottom of each left-hand pin lift cylinder 116
with one side of valve I5i; operating fiuid is
introduced at the bottorn of the valve and an
exhaust port 161 is provided at the top of the
valve, so that when the valve is turned approxi-
mately 45 degrees counterclockwise from the po-
sition shown in Fig. 14 the left-hand pins 121
are raised, and when the valve {3{ is then turned
approximately 45 degrees clockwise back to the
bosition shown in Fig. 14 the same pins are low-
ered. From the right side of valve 15} connection
is made through conduit 84 to the bottom of the
jolt valve block 68 for the cope platen 25 (see
Fig. 4). Thus, this same valve 5} is used both
for pin Iift (by turning in one direction) and for
jolting (by turning it in the other direction).

The emergency squeeze conduit $98 (for left-
hand table 23) and the squeeze conduit 55 (for
the same table) are connected together and to
8 conduit 13{ connected to the left side of op-
erating valve {82. It will he understood, from a
study of Figs. 4-6, that when valve {84 of Fig. 14
is operated for jolt action withoui operation of
valve {52, the associated platen will “jolt,” that
when valve (52 is operated without operation of
valve {8( the platen will “squeeze” (the only
effective pressure being that supplied through
conduit §8), but that when the jolt action of valve
151 and the squeeze action of valve {52 are both
called for, the emergency - squeeze - feature
(through conduit 129) is provided.

A conduit 132 is provided from the right side
of valve member {52 to the top of the bore pro-
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vided:for-squeeze piston.49 between cylinders A4, spectively, for;the left-hand table-and, therefore,.
and; 48: (seei Piga 4)». The .introduction. of .ops- need not be described..
eratingfuid-throug: ~this.conduit will.effectuate.. Valve 159 .operates the rotatable half 187 of the
the.pattern giraws-p;:ev;lously.,explained_.g-; As-shown., locking mechanism previously deseribed, in con=
in Fig. 14 operating fluid from header 158.is in-. 5 nection with. Fig. 2. by introducing air. to one or
troduced ;at. the: bottom,.of - valve 152 and::port the.other;ends of cylinder, { 07c.through conduits
162 (exhausting: to; atmosphere)... is :provided;aft: 10805108,
thestop;of sthe.valves: A . preferred., arrangement., (t0p, view), of the

Because =squegeze.-piston:;49 .operafes.in::a \bore operating.valves {51-—154 is.shown, in Fig, 27and.;
which—,;is;;clo,sed‘:;ab:'botl;kzends; it. may.befound: 10 awfront;el_eyatior_L.._ofsthe,same .arrangement is:
desirable: to: use: ‘breathers’ i rterlocking the cir--  shown.in Fig. 1 _which also shows the. breathers.
cuits-of theconduitsleading:ta the;two:ends £, 183.and 164 '
the:bore.. Such-breathers:are shown.as..1§3and: The advantages of two rollover tables are be-
{64 in Fig. 14. They are well known in the:art;,  lieved: to.be.obvious. Among these .advantages
and, therefore;: will. not. be- desericed-in .detail 15. are, the.factthat the. operator. can book cores,

except to say thafc;ejeachv:-has.;.ag.;dumbben-:shapgd; without_’remo.vi_ng\either;h'al,f core box from the
valvecmember ~having: cireumferential. groove maehine. and.. without. the necessity, of., using..
whichs:, at: oner: position: memper,  hinged.boxes. or ‘box .clamps. . Both . tables are.

mounted-.on. one main; siraight through shaft (35

establishes: communication: from, the:-asseciated:

congduit: tos: a: port: exhausting: to:: atmoespht 20..in . Figs...2.and .3). to. assure.perfect mechanical!
Thus;;, when : air -is introduced: from; valye; 152, alignment of work.“halves,’’ since with the proper.
through conduits $34:and 55:t0-the bottom:of the: dimension of the locking, arm the two tables when

main-bore-for squeeze:action; the:valve logked will always e, perfectly. parallel with each.
in:breather -164:ds held-upwards to-allow 2.

. other assuritig,both accuracy and speed of opera-
the::toprob :the;zmain':borev;thr,ough:;.condui 132 <25, tion.. Hinge and.clamp. functions are.inherent i,
to exhaust to atmosphere; and when air is: ntrox.  the machine, itself, although each table may, he..
duced:from valve:152-into.thestop.ofiithe main rolled, over:. independently. of the other, If de- .
bore:to-lower :piston:49;: the: valve::member:in. . sired, each core _box.may be.permanently, bolted ;

preather:163-isheld-upwards to: allow:air:from-  to.the table .(so.long as.the.same. size.cores are.
the:bottont:of the -main: bore. through:conduits . 50..0enE made) . ' ' .
55.and«i 3F to:exhaust:to-atmosphere: Anrinters. A:molding machine. having, two rollover, tables..
lockids providedstosthe top:of “eachbreather:to:  is;believed fo he new, as is the feature of having,
assure that-thereswill:be ne false:opgration:: (for-each.rolloyer table) jolt, squeeze and pattern.,

The function: just-deserihed::would: be cserved. draw means (i, e, fluid.pressure. motors) in. one.
nearly-as-well:by the exhanstport 1 162zinsvalve: 35..cylinder-housing,. In: the machine. of the inven-
152, but-thecbreathers give -added:ispeed:of op+- tion, as.described; each: rollover: table, is provided .
erationccandfi;here‘.:ar,eitimes.;*(as,;»when:'.vah/_e {54«  with,: a. joli:- squeeze.r- pattern - draw.. cylinder,
is:operated for jolty: when valve :152:is:nat cop<- mounted integral with.the table.. One-advantage,,
erated but it.is:necessary that.thebreather valyes.,  of.this:is.that.a.long draw .in-a. short length is .
function::to: relievesback: pressuressfrom: cham- ; 40,, permitted: (since the.action of.the pistons .assoei- -
pers not-working live:air but under movement: due~  ated.with.the.two.tables may.be. cumulative for
to live air being applied:to:otherworking:surfaces: 2 total twice the-distance permitted by one piston,.
within the «J.: S: P D eylinder-housing::. as.will be, seen-from..a.comparison of Figs..8,and..

Tn:order to:actuate the pneumatic vibrator:i 14z 9).. Thus it.is unnecessary with the.machine:of |
or the. cope: corecbox:a. conduit: 133 thereto-is:gs _the. invention. to,provide, pits.in. the:floor.or in.,

prov:ided-..ifrom"soperatingavalveffmember 153.5. ~ other- ways provide a.bulky. and .expensive. ma-
Aconduit:135:is provided :torconnect: from: one: chine to.allow.a long draw.
sidevof valve:member:|54:0f: Pig: 14vto the-port: In.the machine of the.invention by .novel de-

42-(Fig: 3):at-the top ofirollover:cylinders:28 and. sign. within each.J. S, B, D. cylinder. the-pressure -
997operating. the-left-hand’ table 23; and‘a:con=-go, fluid;:motor. used .for. squeeze- and. draw . has, a..
duitul 34 is:provided :to:connect:the. port:43(Fig, ~ Diston: (49) .which:forms.the cylinder, housing, for-
3)+ at sthe-bottom ~of: the same:cylinders to-a-  the jolt.action: pressure. fluid. motor, since.one..
strainer:134a exhausting:to-atmosphere::. An,ex-- cavity is provided for the function:of. part .49,
haust port -165:is provided at-the top-of valve (54 aching.as.-a moyable piston for squeeze. or.draw,
and - operating - fluid - from - header - 180 is° intro-- 55, 80dna: different..cavity, is, provided. for the; func-
duced - at ‘the -bottom:-so- that: when the-valve-is: “tion: of - part.49-acting, as. a. movable cylinder.
turned-in the proper direction the-table will “roll- around.a:stationary .piston A8;for.the:jolt action. .
over-” - Those: skilled {in-the art will realize-that- However, the entire arrangement: within each.j olb .
the-table: may-be thus:rolled over to-any:position squeeze -pattern draw cylinder:may, be regarded....
and-held there (by returning the valveto neutral: go..rather,.as asingle fluid.pressure motor designed.-
position) or:returned (by:operation ofthewvalve:  toperform: a;number.of related functions.

in the opposite:direction to dissipate the pressure: When the molding,sand-is first. put.in the.core..
head:at the top:of the-piston): boxes.the: jolting. means; within.these.J. $. P, D.

Similarly, conduit 136 connects: one:side .of: cylinders are. used:to.pack: the sand.. When the.
valve: 155:to the ports-42 at thetops of rollover:zgs Jtables.are then lacked together to “book’. the.core..
cylinders 21-and- 33 and conduits 137:are provided: ~ or-ater:to.clamp.the ‘work.to.- be.rolled: over; the:
to-connect the portsA3-at the bottoms of the same: squeeze,means.of each.of these.J. S:P..D.. cylin:
cylinders +to’ strainers: 137a- exhausting: to: atmoss: dersziss used;. thereby, eliminating.: the need.for:
phere; so: that operation of this wvalve:will act-to: separate clamps or clamping arrangements:.
“polliover’ or return table 24: 7 ,,;,,W-'hen‘/then.cor@,bpxes;have been-rolled:over;to:the

Valve.156s-connected by a conduit-138:ta the: position-for-drawing one: (or:the-other) . core:hox.
pneumatic:vibrator:f 13 on: the-drag core box-105:  from:the:core (i;e.for pattern draw)-the: squeeze-

The: piping associated with.valves: {51 and 158  pistorrof:the then uppermost-J. 8. P D. cylinder:
for,theright-hand table is -substantially.the.same: is; normally,used to.draw.off the. pattern .of: the-:
as-that.associated with. valves. 152 :and: 181, rer-75; asseciated .core-box. Since-there:is.a J: ScPi Da.
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cylinder for each rollover table either core box
can be rolled to either side of center desired to
effectuate the pattern draw for first one core
box, then the other.

In the whole process of making and booking
cores, and adaptaing flasks in outer molds there-
to, it is unnecessary, with the machine of the in-
vention, to use any clamping device (other than
the rollover table lock {06—101). In the whole
process of making molds and cores, with the ma-
chine of the invention, there is no need to clamp
or handle core boxes. Many operations are thus
eliminated.

One function of the pin lift cylinders is to
enable the machine to produce a jolt strip mold
as well as a jolt rollover mold. When making
jolt strip molds, two different patterns may be

run on the opposite ends of the machine at the

same time since all operating valves are ac-
cessible to a single operator at one standing po-
sition. When the machine is used as a jolt roll-
over mold making machine, the one table car-
ries the pattern and flask, sand is put in and
then jolted, the other table is then used for
clamping the job to roll over, the two tables are
locked and the one table is then raised to draw
the pattern off the other table which is then
carrying the load of flask and molded sand. At
this time, both pattern draw devices can be used
to give a very great length of draw within the
limit of the distance between the two tables
when locked together. Thus when making
molds the machine of the invention may
be used for a mechanical pattern draw and
again the use of separate clamps are unneces-
sary, and thus it is seen then that the features
of double rollover tables and combining the jolt-
squeeze-pattern-draw functions in each of the
two single outer cylinder housings are applicable
to making molds just as they are to making cores.

The function of the jolt control lockout valve
is to enable the operator to use the full area of
the jolt piston in the “emergency” squeeze op-
eration, in addition to the available squeeze pis-
ton area. Whenever the air is turned on for op-
eration of the squeeze piston, a branch connec-
tion to the jolt lockout valve moves this valve over
to cut off the jolt exhaust and by then turning
air into the jolt valve, the jolt mechanism pro-
vides an auxiliary or emergency squeeze. When
the air is then exhausted at the close of the
squeeze operation, the lockout valve returns to
normal position.

The machine is also flexible in that cperating
the pattern draw with the jolt operation will give
a heavier jolt for large work. In addition, in-
asmuch as loaded tables are never rolled over
all the way except when the two tables are locked
together (sinece otherwise the molding sand
would fall out), dual power is always available
for the rollover operation because all four roll-
over cylinders are in operation.

Another advantage of the machine of the in~
vention, is absence of vibration when jolting
molds or cores. This feature is provided by the
fact that both rollover tables are always asso-
ciated with the same main and heavy base and
are never brought to rest directly on the floor
itself.

There is thus provided a combined power jolt,
squeeze, book and pattern draw double table
rollover mold and core making machine and a
device of the character deseribed capable of
meeting the objects hereinabove set forth. The
machine is useful whenever duplicate castings
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in large number are required and especially
where large molds, which cannot be handled by
hand, are involved. By using the machine in
such applications the cost of making castings has
been cut in half.

While I have illustrated and described a par-
ticular embodiment of my invention, modifica-
tions thereof will occur to those skilled in the
art. I desire it to be understood, therefore, that
my invention is not to be limited to the particular
arrangements disclosed, and I intend in the ap-
pended claims to cover all modifications which
do not depart from the spirit and scope of my
invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A mold and core making machine compris-
ing a transversed shaft, two rollover tables ro-
tatable about said shaft in opposed relation, each
of said tables having a fluid pressure motor con-
nected for squeeze operation at the respective
table, and each having a fluid pressure motor
connected for jolt operation at the respective
table, said squeeze fluid pressure motor including
a piston which acts as a ecylinder housing  for
said jolt fluid pressure motor.

2. A molding machine comprising a central
bortion forming a support and dual end portions
each having a base, two rollover tables hinged in
opposed relation on said eentral portion and
each arranged to come to rest on a different ohe
of said end portion bases, a pressure fluid actu-
ated jolting platen connected with each roll-
over table, a cylinder attached to each of said
rollover tables and having a piston supporting
said jolting platen, guide pistons connected to
each platen and operating in cylinders arranged
to be stationary with respect to the respective
rollover table, means for rolling each table to-
gether with the associated platen to either side
of the machine, and means for locking said tables
in substantially parallel relation.

3. A mold and core making machine having a
central base forming a support and dual end
bases forming supports for tables pivotally se-
cured to said central base support, a pressure
fluid actuated jolting platen connected with each
of said tables and arranged to support a mold,
means for locking said tables together, means
for pivoting said tables around said central base
support, a housing connected with each of said
tables and containing pistons arranged to jolt,
book, squeeze and pattern draw said molds.

4. A mold and core making machine compris-
ing a main frame having a central portion and
two end portions, a central shaft mounted trans-
versely in said frame central portion, a plurality
of rollover cylinders pivotally connected to said
frame central portion and each having a piston
therein cooperating with a piston rod attached
to a crank arm rotatable around said central
shaff, an end plate rotatable with each of said
crank arms, a face plate attached to each of said
end plates and arranged to be rotatable around
said central shaft, a pair of rollover tables each
arranged to be brought to rest on one of said
frame end portions, and a plurality of carrier
arms each connected to be rotatable with a dif-
ferent one of said end plates, half of said carrier
arms heing attached to one of said rollover tables
and the other half of said carrier arms being at-
tached to the other of said rollover tables.

5. A mold and core making machine provided
with an even number of pressure fAuid actuated
rollover cylinders each having a piston and pis-
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ton rod connected to a crank formed integral
with a bushing section mounted on a central
shaft of the machine, said bushing sections being
provided with end plates, face plates bolted to
said end plates and secured to carrier arms, 2
left-hand table for said machine and a right-
hand table for said machine, the carrier arms
associated with half of said rollover cylinders
being arranged to effect rotatable movement of
one of said tables, the carrier arms associated
with the other of said rollover cylinders being
arranged to efiect rotatable movement of the
other of said tables, conduit and pressure fluid
control valve means for controlling operation of
said rollover cylinders, & movable platen arranged
to move toward and away from each of said
tables, a cylinder mounted integral with each of
said tables and containing at least one pressure
fluid actuated piston arranged to effect jolt oper-
ation of the associated platen, each of said cylin-
ders containing a pressure fluid actuated piston
arranged to effect squeeze operation of said plat-
en, conduit and valve means for controlling said
jolt and squeeze operations, valve means arranged
to lock out said jolt operation means to facilitate
the use of the full area of said jolt piston as an
emergency squeeze, pin lifting mechanism at
each end of said machine and arranged to coop-
erate with the respective tables in their lowered
positions, a pressure fluid operated locking means
movable with one-of said tables, and a stationary
clamp arranged to cooperate with said locking
means and movable with the other of said fables.

6. A mold and core making machine provided
with two rollover tables mounted in opposed rela-
tion for rotation about a common axis, means in-
cluding a plurality of rollover cylinders having
piston means connected to each of said tables
for rollover operation of said table, a movable
platen arranged for movement to and away from
each of said tables, a cylinder mounted integral
with each of said tables and containing piston
means arranged to cause movement of said platen
with respect to said table, means located within
said cylinder for causing squeeze operation of
said piston means and said platen, means within
said cylinder for causing draw operation of said
piston means and said platen, means within said
cylinder for causing reciprocating jolt operation
of said platen, and means within said cylinder
whereby the combination of jolt and squeeze
means will effectuate a continuous emergency
squeeze.

7. A mold and core making machine compris-
ing a frame central portion and dual frame end
portions, a pair of rollover tables each adapted
to come to rest on one of said frame end portions,
a plurality of pressure fluid motors supported by
said frame central portion and adapted to actuate
said tables for rollover operation substantially
independently of each other, each of said rollover
tables having connected therewih g pressure fluid
motor actuated platen, said motor including a
piston supporting said associated platen, and
means including guide cylinders and pistons for
preventing slippage of each of said platens with
respect to the associated rollover table.

8. A mold and core making machine having a
nain base, a transversely extending central shaft
journaled in said base, two rollover tables each
mounted for rotation about said shaft in opposed
relation to each other, each of said tables having
a platen separately movable toward and away
from the respective table, each of said tables hav-
ing separate means each including g fluid pres-
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sure motor adapted to rockover the respective
table about said shaft, each of said tables having
a separate fluid pressure motor comprising a ¢cyl-
inder attached to said fable and having a piston
connected to move said platen with respect to
said table in one direction for squeeze and book
operation and in the opposite direction for pat-
tern draw, said cylinder for each of said tables
comprising concentric outer and inner walls with
said piston positioned therebetween, a stationary
sleeve located within the innermost of said con-
centric walls, and parts arranged to cooperate
with said sleeve to form valve means operable
from positioning of said sleeve and platen for
intermittently introducing fluid pressure to a
chamber bounded by said platen, said piston, and
said inner wall to form a second fluid pressure
motor for providing a reciprocating jolt action
of said platen, and means for rendering said
valve means inoperative thereby to provide a con-
tinuous pressure to said last mentioned chamber
for emergency squeeze action.

9. A molding machine comprising a transverse
shaft, two rollover tables hinged on said trans-
verse shaft in opposed relation to each other, each
of said tables having rotatable therewith and
formed integral therewith a cylinder housing lo-
cated on the generally under side of the asso-
ciated table, each of said housings having a piston
therein, each of said tables having a relatively
movable platen located on the generally upper
side thereof and connected to said piston, fluid
pressure supply means, and connections for con-
ducting fluid pressure from said supply means to
either of said cylinder housings and at the ends
thereof between said pistons and said tables for
effecting pattern draw operation.

10. A molding machine comprising a transverse
shaft, two rollover tables hinged on said trans-
verse shaft in opposed relation to each other,
each of said tables having associated therewith
and arranged to be rotatable therewith first co-
operating fluid pressure piston and cylinder
mechanisms for effecting jolt operation at the
respective table, and each of said tables having
associated therewith and arranged to be rotatable
therewith second cooperating fluid pressure pis-
ton and cylinder mechanisins, means for causing
either of said second piston mechanisms to be
operated in a first direction for squeeze operation,
and means for causing either of said second pis-
ton mechanisms to be operated in a second direc-
tion for pattern draw operation.

JOHN R. ROW.
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