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MOLD AND ',.C;OREMHKING*‘MﬁGHINE
. John R. Row, Elmira; N. Y.
 Application October 21, 1948, Serial No. 55,661

" My invention relates to .-.mo'ld and.core making

. .machines and.more. particularly -fo.a. machine
designed to periorm & number. .of related . but
-sequential functions, . for example. first packing
eand in two. flasks by jarring.or: jolting to. form

..mold or core halves, then turning or. rolling over

_each half of.the mold..or core. to. the  vertical

_position, then booking (1. e.. bringing the halves

_together), then rolling back the.whole assembly

_to one. side of. the machine, where one. flask..is
. removed -(or. pattern drawn) .-then: rolling..over
.to.the other .side-to remove. the -other. flask or
-+ pattern. | |
.Heretofore, relatively large sand cores (ior.ex-

~ample, cores for molds for making integral horse-

. power- induction: motor - stator frames) because
- .of -their. size have been made -in. halves,:.drawn
. from their boxes,.and then the halves fitted-and

_cemented together. Thereafter. the. completed

-core is.inserted 1 an outer mold (which has-been
-geparately fashioned of sand'in & flash. and about

g pattern) and then the complete mold is reaqay
~for pouring. R -

. The present invention greatly decreases’ the
. time and expense. of ‘making-a: complete mold in
: that the core as:well.as. the: mold may be.made

-inhalves.of “green:sand,’ »mechanically ‘‘booked”

“(i.;e.cthe :“:halvesr.'mechanie,a*lly’r.'."pressed::'e.togather |
- to- form:.an integral: unit) . and then, -while: still ver
‘gp -and 28, respectively.

" -in-the-machine of the -invention,: the:core-may
~peinserted into an-outer mold which is then ready
-for-pouring. | - | S
.1t is an - object of the present invention to. pro-
.vide.a meld and core making machine having two
. rollover tabies independently operable but hinged
- or.rotating - 1n.. opposed relation .on a common
_ecenter to assure perfect alignment thereof.
"1t is a further object of the present invention to
.provide a mold.and core making machine having
arraneged integral with each table thereoi, a single

~eylinder -housiﬁg““cont'aining*' pistons adapted to

- -.gperate for jolt; book, squeeze and patiern draw
~operations. | |

- Tt-is & still further-obg e_tzt of ‘the present inven-
45 - inders- 27 and. 30 operate right table.24-and the

‘{ion to-provide a valve for-a ‘mold-and core mak-
~ing machine -which facilitates the use: of -jolt
- pressure for- an additional, ‘or ~“emergency,’
LggUeeze pressure. " | I
- Other obiects.and sdvantages - will-become.ap-
parent.and.my. invention will be better understood
i from a consideravion of the following deseription
. taken in connection with the gecompanying araw-
jnes in which Fig..1 is a frony elevationoal view
..of. & compiete mold .and core making machine;
Fig. 2 is a top plan view of the machine.of Fig..1;

10 Claims.

40 tegral: with an additional bushing

50 »may be considered-as

“+PFig." 3 is-a'cut-away-view of the same machine
~taken on the line-3—3 of Fig. 2 and showing op-
~erating - eylinders which are ~loeated -along ‘the
two transverse-axes of the machine; - Pig. 418

5 - o-cross-sectional view of-a ] olt-squeeze-pattern

draw cylinder-44-of the machine of Figs. 1, 2-and
“3; Fig. o' 18°a like view of a portion of the same
-eylinder, but showing another. step in the opera-
“tion- of its ‘inner or valving piston 64; Fig. 6-1s
10 5 1ike view of a portion of the same ¢ylinder but
- showing still'another step. in 1ts operation; ‘Figs.
713 are diggrammatic representations of-steps
inthe OpPeration of the machine of Figs. 1, 2 and-3;
and Pig. 14 1s a schematic representation-of ‘the
15 _piping and valves (6f the machine shown-in the
.other figures). | | -
~ “Referring now. to Fig. 1 showing.a front eleva-
~_tion, Fig.'2 showing a top. plan view, and Fig. 3
_showing .a. sectional elevation, I have shown a
20 imoid and.core making machine having -2 .mailn
_base 23 with bottom flanged portions 21 preferably
secured to.a floor.or.other building structure 22
as.by. a.plurality. of. bolts 2ta. If desired, the
5._,.,entire. machine may. be spring mounted by insert-
_ing spring members 2ib between the flanged por-
tions 2( and the main frame 26. The machine
. has. two rollover tables identif] ed.as a left-hand
_table 22 and a right-hand table 24. These tables

.each have.a vertically movable face, or platen, 23

- .The. machine is: provided :_with"-four rollover
_pressure fluid motors.in the 1orm of cylinders. 21,
. 28,29%.and 36 (Fig. 2) -each provided with. a.piston

.21 (Fig. 3).and.a piston rod. 32. connected. to &

a5 crank-33. Each crank.33 is formed integral with

- bushing:section .34 (see PFig. 2) mounted.on a
central: shaft-35. The bushing.-sections. 24 .are
- provided :with end. plates 36 each of which. 1S
holted to an. adjacent face plate 317 formed: In-
section.which
is-an integral part.of .a carrier arm.38.  TwoO
-earrier arms are attached to. the-left-hand table
-22 and two- carrier arms are attached to the right-
hand table 24 so that the pistons in the outer cyl-

- pistons-in the inner cylinders 28 and 29 operate
sideft table23. The mechanism is adapted to have
- the.tables -operate: Indepen dently of each other

and the pistons and cylinders for the right table
one -fluid pressure motor
~ ~and those-associated. with the. left table.as an-
- .other. | . -
Frame 28 of the machine IS provided at its
_center with a cut-out portion having a. plurality

55 of cross bars 39 (Figs. 2 and.3) which may be made
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integral with the frame itself. As shown in Fig.
3 each rollover cylinder 27—39 is pivotally con-
nzeted to the respective cross bar 29 by mounting
brackets 48 and pins &4 to allow for arc-like
movement of each cylinder ang piston with travel
ol the associated crank arm 33. Each cylinder
(i—30) 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. PFluid
thus admitted will serve as a counter balance
holding the piston in position until the Auid is
released. At the other side of the piston an ex-
haust to atmosphere is provided through a. port 43.

Assoclated with rollover table 28 is a jolt-
squeeze-pook and pattern draw pressure fluid
motor in the form of a cylinder 44 snd asso-

clated with rollover table 28 is g like cylinder 45.

Zach of these cylinders is mounted integral with
the associated table (see Fig. 3) and has pistons

operating the associated platen (25 or 28) and
there are also, for each platen, two guide pistons

co-operating with guide eylinders 48.

The pistons of each jolt-squeeze-pattern draw

cylinder £4 and &5 may be more clearly under-
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 4% has a lower fianged porvion 50
provided with piston rings 81, and has an upper
flanged portion 52 secured to the movable face 25
by bolts 53. At its lower end the outer cylinder

&4 is provided with a tapered threaded vort B4

with a conduit 55 secured therein so that when
alr is introduced thereby, the piston will Ilift
- and in turn lift the movable face 25. For con-
venience, piston 48 will ve hereinafter referred
to as the squeeze piston and it will be ungderstood
that operating fluid is introduced through con-

duit §5 for the squeeze, or hooking operations. |

A guide for piston 48, as well as a seal for its
enclosure, is provided at the top of the outer
cyliinder by an annular guide member 58 having

packing §7 held in place by an annular top ring ,

28 fastened to the guide 56 by a plurality of
Screws 59. Annular guide member 56 may com-
prise two split halves (for convenience in as-
sembling) with the two halves bolted together
as by boits B6a and also Lolted to the table and
to the outer cylinder by bolts 7. The upper end
of the inner cylinder 48 is provided with packing

|

4 |
bores €9, 10. The upper bore 64 is provided with

‘a8 slidably arranged dumbpbpell-shaped valve mem-

ber 12 having two spaced disks 12, 74 forming
a clrcumferential groove 78 therebetween. The

-lower bore 18 is provided with a slidably ar-
‘ranged valve member 7§ having four spaced disks

- 117,18, 19, 80 formed integral therewith and form-

10

- ports 58 to the chamber

+1)

] |
W

rings 69 and a flange portion §i to which is

secured, by bolts 82, the flanged end of g cylin-
drical sleeve member §3.
63 encloses a cylindrical valve piston member 64.
At its upper end piston 64 is held by a collar &5
bolted to platen 25. The piston 64 is provided
with ports 68 allowing the escare of operating
fluid from the center of the piston to the cham-
ber 61 (defined, in part, by the upper face of
sleeve €3, the lower face of platen 9, and the
inner wall of piston 49)
clated platen 25.

At its lower end, sleeve 53 is provided with
a flanged portion to which is secured a block &8
having formed therein an upper transverse cylin-

~drical bore €8 and 2 lower transverse cylindrical
Secured to block €8 at each end thereof |

core 10.
are end plates 71 which form cylinder heads for

‘This stationary sleeve

60

65

_thﬁreby raising the asso-

70

75

- vided in lower bore 18

ever valve piston 75

- port 85 at the left end of the

“allow air from conduit g4

ing circumferential grooves 8 I, 82, 83 respectively.

Pressure operating fluid for jolt action of platen
25 is supplied to lower bore 70 through a conduit

- 884 secured in a port 85 formed in thie bottom of
- block 68.

AS may ke seen in Fig. 4, when valves
12 and 16 are in their extreme right-hand posi-
tions, the operating fAuid admitted to lower bore

- 108 is communicated throuch g connecting port

66 to upper bore %%, thence through a port 87
provided in the top of block 68 o establish com-
munication between upper bore 88 and the space
within sleeve £3 and within piston §4. As pre-
viously described, the operating iduid entering the
center of piston 64 will €scape through the upper
87 to lift the platen 25
for jolting action.

‘The jolting action is an attomatically inter-
rupted or reciprocating action, and to provide
this feature the inner piston §4 is provided with

a circumferential groove 28 formed in its outer

periphery angd intermediately spaced from its
ends. A plurality of ports are provided to co-
operate with this groove and thus ports 88 and
80 are provided in sleeve 82 to register with groove
88 when the platen 25 andg piston &4 are in

lowered position. Port 28 conmmunicates through

conduit members 2§ and §2 with a port 93 pro-
Port 89 communicates
through a conduit 94 to a port 85 in the wall of
the upper valve bhore ¢2 and at the left of the
extreme left-hand travel of valve 12 therein. By
way ol summary it may be stated that a ecircuit
can be traced from supply conduit 4 and, when-
1s biased to the right, then
through port 93 and conduit 42 to conduit 94
and port 89 so that whenever the platen is lowered
and groove 88 is in line with ports 89 and 80,
the circuit is completed through conduit 92 to
bore provided for
valve piston 2. Thus when platen 25 is in the
lowered position, air for jolting from conduit 84
reaches port 25 to Keep valve 12 to the right to
to travel upward to
ports 65 to raise the valve piston B4 and the
platen 25. This raising bresks the communica-
tion from port 89 to port 84 around the groove
88 of the valve piston. At a higher position
sI'oove 88 forms communication between ports
88 and §7 provided in sleeve member 63. Port 8%
communicates through conduits §i and §2 with
port 83 in the lower valve bore. Port §7 com-
municates through a conduit 88 with a port a9

provided at the right-hand end of upper bore §86.

When the platen and piston have traveled up-
ward far enough for groove 88 to register with
ports 8% and 87, as shown in Fig. 5, air from
conduit 84 enters port §3 to travel Irom port 96
to port 87 to port 83 and cause the piston mem-
oer 12 to travel to the left. As shown in #Fig. 5,
when valve T2 moves to its left-hand position its
head T4 covers port &3 to cub off communication
between bore 7§ and bore 88. Af the same time
its head 73 uncovers a second connecting port
138 provided between the two bores g0 that oper-
ating fluid is permitted to exhaist around groove
82 of the lower valve member and ithrough an
exhaust port 131 to atmosphere, allowing valve
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Let-ther froft and another - at:the:b ack so0fzeach
~platen. Assshown in<Figs. 22 and:;3,theifront
»rollers-operateson:.a.- track. |12 provided: &I?Oli-ﬂd
the-central part-0f the machine. The:back roliers
‘operateron: & similar:track. o
-1 Referring: again t0:Fig. 18, showing:.thetabies
LSWUnNg up-‘.ito*-*r‘their:.rv.entiea]::positions;z,Where::._.they

5
+piston:6d-and-platen 25:t0lower duetotheir-own
wweight, S S
- Theitravel-of: valve 12748 lirmited at:each:send
py~setscrews: 432 provided “in:-the heads:atithe
i tepminal end: portions: of-the upper bore. ~During : 5
:;normal jolt operation, the lower valve 16 is:main-
rtained -at its-extreme: richt-hand position .by:a
1.biasing -spring 103. This lower: piston functions :-are “then lockedeby operation:of :lock:half 2 107
for “emergency - squeeze’ . operation.:and 4ds..de- ‘previousty described; it is:seen fhatithe two faces
seribed more: particularly. hereinafter in:connec~:10 c;fiithe:-core';:?boxesare:—gxacbly.-:.;aa,mlliel atthis posi-
“tion with Fig. 6. | | stion, Pressure:is then:appled:(through:squeeze
~ :Referring now -to. Figs. 7-13, which-are:idia-  -condult 55 0f> Fig..4) 0 each J.-S. P: D.ueylinder
-grammatic representations of steps-in the.opera- 110 distend:the squeeze pistorn (&8 ):s0-that thetwo
~tiont:of .the entire: maching: of Figs. *1-6.:PFig. T  icoreihoxes:are: squeezed i together:in..a -booking

shows the machine with .a..cope: COore ‘box 164 .15 :action tounite the two halves of:thexcore. |
csecured: tooplaten: 25:-.and:a. Cragscore <hox 169 “The.complete:unit; still.locked together;ds then
sgecured. to.-platen: 26. “The boxes:may.be secured -rolled over:to:the left=hand-side of.the:machine.
- to: the: respective ~platens by ~polts tnot..shown) I this position the drag core:box: 1058 is:vibrated
~and-it-will be: understood:by fhose:skilied. inthe by applying operating-fluidica preumatic: vibxa-
= art that..a patiern: for ‘the coreshalf forms:an: 29 tor. | 12:1ocated. on the:drag-core:hoeX. sAssimilar
integral part.of each core box. -InFig: 1. (and9) pneumatics vibrator: i-14: is::loeatedan::Thec:cope
- the-machine is- shown:with:a: part: of: the front ~core box’ (see.Pigs.:1 and:9). =&Buch -preumatic
~of -hase 29 cut-away,:at each -end,.-.tozshow the ~vibrators: are wellzknown:to those:skilled::in 4he
‘loestion of the jolt-squeeze-patiern draw.cylin-  cartrand:-need not:be:described. ~“While:the!drag
‘ders 84 and 45, which-may hereinafter hereferred .95 core box-is thus vibrating - the-cope core:box 104
to-as the. J. S. P. D. cylinders. “In Fig. 7. the -is lowered (by-lowering:platen:2b throughopera-
machine is shown:in normal position-before start- ~tion: of: squeeze:pistoni48 of:Figs 4). = rhus:the
-ing operation. . The core:BoOXes: are: flled:withr a  ~top half-of:accompleted:icore. I{5 dszdrawn from
suitable molding sand, such as green:sand,zand  itheidrag: core: bax:185:as:shownuini Fig.i9. xThe
-are-then jolted: by -use-of. the-apparatusiherein-. an-tables are then -unlocked ~and the:; rightzhand
-above:described in-connection with! Figs: 4-and:5. -table:24:is rolled over:and.cut oi:the way.
“This Jjolting:action:packs the. sand: tightly.:1n . The next-operation:is.showndn:Fig..10. ~While
.the-molds. “When -either- valve-piston - (64 or  rFigs.7 andd show the base:20 of the machine cut
the like.piston for the other table) raises: adis-  -away at:eachrend, Fig. 10:s a: view from thevery
tance .equal 10 the distance :as:shown In Fig: 4 o5 front-of the:machine.: and: shows.a:pin:lift:cylin-
petween the level.of port89- and-98) -and.the  ader. (46 o1 the:let £ half:of the machinezand-a pin
.:level of port 8§ (and $1), the gir-exhausts letting  :lift cylinder: {17 :on:the rieht:half of:thezma-
the platen fall to its -original-pesition-whereupon ‘chine. - The:two ~cylinders: are:identical=and: a
_the cycle-is started again. | -_ | -cross sectional:detail: of:the pin:-lif tmcylinder: 116
-If desired, after.-jolting the twa core boxesamay : 40 1S showll in Fie: 1 where it.:is seew that:a piston
be “butted off” (as by pounding with:ansair  :118.1s slidably.arranged.in:said cylinder:toidrive
_hammer) .to: pack the sand more: tightly,: and  =acpiston:rod 119 in: turn-connected to:a: pinilift
- then: may.be “struck -off”’.(as by-scraping with 128 in-which: two-pins 12 :arexmounted. 31t may
: g long rod)- so that the top: surfaces:of.the molds ‘he -desirable to-have.the:pins adjustable by hav-
(i e.- halves of the final-core). are -smooth: and ., - -ing:them: slidably: mounted: in:slots 122:v0f:the
. flush .with the: tops of.the .coxre noxes. The two ~ rrespective pin:lift-as shown in:¥ig. 2. =Aszalso
:halves of the. core are then ready.ior “hooking” shown:in Fig..2, the samearrangementiis:pro-
_(pringing the core halves.together): as. shownin  vided:at:the-back:of the’ table. .‘Asuyshownsin
“Fig; 8. - _' S g 1;-each pinlift {20 has two guide pistons: 123
. In order for the apparatus,: as: shown.:in-Fig.. 7,. ﬁ{,.-z_ﬁtraVElingr;'s:in -guide:bushings ¢ 124 -holted : to:Ihe
.fo.achieve the position.shown:in-¥ig..8, the roll- " iframe 29. Operating fluid 1s introduced:through
.over cylinders.2T—32E¢ (shown in Pig.3) :are:oper- iy connduit 425 to:theb ottom.of:each:pinlift:eylin-
-:.ated to raise the tables, 23, and 24.to.1he vertical  :der:to:lift the:pins. = When this:pressure is;re-
positions and. this brings together- twoselements »lieved; the bing together:with: the: associatéd:-pin
~or halves. 186 .and 487 -of a.lock-which-may:oe . ift- assemblies fall:due.to theirown weight.

-rmovre. clearly understood by reference to:Figs. 1~ As shown in Fig. 10, the pins 121 at:the:jeft
-side of:the machine:are raised:so:that they are

.and 2. -The Jock has:a stationary -male. half: 486
and -a' rotatable female: half-187. . As:shown.in . :slightly:above the -top:.surface Of: the: cope-core

< Pig...2, the rotatanle. half 187 is..operated by &
.. piston -slidably .arranged -in. a  cylinder :407a.
. Operating fluid is supplied by means of.a-conduit
189 to one end of the ¢ylinder o cause. 8-1ocking
action: and. by means of -a conduit 468 ~$0 . the
~other-end of. the cylinder.to cause-an -uniocking

action. whenever. the. stationary . part:186.:1s in- .

~serted in the ‘rotatable -part- 487 as:by:operation
..of . the . rollover . cylinders t0- bring : the - {ables
! ,_tgge_ther. - o

In order that-the respective.tables will: roll

..over. freely: and -without- binding: related parts,

1 find it desirakle. to provide,:as shown..in: Fig. 3,
- aplurality of: rollers: 1 §, -each: arranged:to:be

carried in a- rollerhousing (I {: formed. integral

. with:the associatéd platen 2% -or 29. sAsdndieated

~in Fig. 2, there-is a-roller ‘housing’ ¢arid-roller) :

sbox: 108-after swhich:a: drag-flask: 125.is :brou eht

;-,.ﬁﬂfrd;t); the machine. It will.be:understood by.those

' skilled: in-the art.that an-outer:mold is-already

“formed in: this:drag flask-and,likewise, an.outer

| ;fmoldz.is::.a_,-lrea;dy formedi:in a. coperflask’127 .that
45 Iater brought up to the:machine, TThese:outer

-molds:may: be: formed:.of-suitablermolding: sand
~on other machines of-a: type wellzknown iniikhe

:art-or, preferably,may be: formed:separately-on

~the machine of the invention as-hereinatter:de-
cseribed. © Tt will-be understood,:also; ‘that when

-o: these “flasks- arid “molds- are: broughtup: to~the

machine-of - the “invention ifor “the - purpose~0f

-putting themaround the completed- core: which

has just been: made -on: the :machine,- their-pat-
terns have already” been drawn (i=e.;-removed).

5 Drag flask 12§ is centered over the-exposed-drag
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half of the core 115 (Fig. 10) with the drag flask

supported by pins 121, 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 121 at the left
side of the machine are then lowered and the
right-hand table 24 with the empty drag core
box 183 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 128 and
the cope core box (94. TIf 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
ve understood by reference to Fig. 6 showing g
port 128 provided in end plate Ti at the right-
hand end of lower valve bore 70. A conduit {28

10

15

20

1s 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 10! so
that platen 25 and valve piston 64 are forced
up (and held up). To achieve this end it is eg-
sentlal that top valve member 72 be held to the

right (so that it uncovers ports 86 and 81) ang =

to assure this a bore 130 is provided in lower

valve member 16 to form communication from

circumferential groove 88 to circumferential
groove 81 of the lower valve. A port {31 is Pro-
vided to establish communication between the
two bores 63, 78 at their left-hand ends so that
- when, for emergency squeeze, lower valve 15 is
forced to the left and its groove 81 Treglisters with
this port, operating fluid from conduit 84 will be
introduced into the left end of the upper bhore
to hold upper valve 72 to the right as desired.
Thus with valve members 72 and 18 maintained
1n these positions (i. e. 72 to the right and T6

to the left), fluid from conduit 84 (normally em- -

ployed in the jolting operation described herein-
beiore) 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 617 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
90 by fluid admitted through conduit 55 and
port 54, | | o

- 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

12 will prohibit any jolting action for even when

40

oG

D0

60

platen 25 moves to a position sueh that the -

groove 88 of piston 64 registers with ports §6 and
§1, valve member 72 remains in its extreme right-

hand position (1. e. with inlet port 86 open and

exhaust port 100 closed) because the fluid pres-
sure transmitted through conduit 98 and port
89 (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 13t (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.

Returning now to consideration of Pig. 11,

.with the assembly of cope core box and drag

65

5

-erating valve 459.

8

flask held together by the pressure of empty drag
core box 1256 against the solid bottom 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 cone core
POX is then vibrated by introducing operating
fluid to the pneumatic vibrator ti4 and, at the
same time, the pattern is drawn by lowering the
core |15 out of the cope core box 184 or in effect,
ralsing the cope core bex as shown in Fig. 12.
This raising of the ccre box for pattern draw
1s accomplished by reverse action of the squeeze
piston (49), i. e. by introducing pressure fiuid
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. 183. A cope flask (27 con-~
taining the outer cope mold is then brought up
to the machine and centered cver the cope half
oi the core, so that when vpressure is applied to
the drag squeeze piston (similar to 4§ of Fig, 4)
the cope half of the core is fully inserted into
the cope mold. The mold is now compvlete as
shown in Fig. 12 and, after clamping flasks 125
and 127 together, 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 rubker 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 1£3 tp g header
150 which, in turn, feeds 3 plurality of operating
valves 151-1589, each of which comprises a hous-
ing for a rotatable dumbbell-shaped valve mem-
ber i60. o | | | |

A conduit 125 (Fig. 1 and Fig. i4) connects the
bottom of each left-hand pin lift cyiinder 116
With one side of valve (5i: operating fluid is
introduced at the bottom of the valve and an
exXhaust port 161 is provided at the top of the

valve, so that when the valve is turned approxi-

mately 45 degrees counterclockwise from the pPo-
sition shown in Fig. 14 the left-hand pins 121
are ralsed, 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 vaive §5! connection
1s made through conduit 84 to the pottom of the
jolt valve block 88 for the cope platen 25 (see
Fig. 4). Thus, this same valve i5i 1S used bhoth
for pin lift (by turning in one direction) and for
Jolting (by turning it in the other direction)..
The emergency squeeze conduyit $39 (for left-
hand table 23) and the squeeze conduit 55 (for
the same table) are connected together and to
8 conault {3 connected to the left side of op-
It will be understood, from a,
study of Figs. 4-6, that when vaive 591 of Fig. 14
1s operated for jclt action without operation of
valve {52, the associated platen will “jolt,” that

~when valve 152 is operated without operation of

valve 181 the platen will “squeeze” (the only
eifective pressure being that supplied through
conduit §8), but that when the jolt action of valve
191 and the squeeze action of valve t52 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 ;44.: spectively, for;the leit-hand table-and, therefore,

and: 48 (seei Fig: 4).-. The -introduction.. of 0Pz need-not be described..

- =

erating :fluid-throughsthis.conduit will effectuate . Valve 159 operates the rotatable half 191 of the-
e Dnttern draw previously explained: Asshown. locking mechanism previousy described. i CON-

in Fig. 14 operating fluid from header AB8.is in~. 5 nection.with. Fig. 2. by introducing_ air to one or-
162. (exhaustingto; atmosphere)., is :provided;ab:  108.0r 109 ' .

the:top; of -the valve:: ' '

x ox T o=

T o A . preferred. arrangement. (top, view). of the.

Because -squeeze.-piston::49 ;operates.in:.a ;pore.. operating.valves 151—1589 is.shown. in Fig, 2-and.
which. is- closed - at: bothyends; it may.be-found. 10 &.fronk; elevation. of . the same .arrangement 15
desirable to: use: ‘breathers’ interlocking the eir--  shown.in Fig. 1 -which_algo shows the breathers.:

cuits-of the:conduits leading.ta the-two:ends-.of.  183. and i64.. _
the:bore.:. Such-breathers:are shown.as:1§8 and;: 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: deseribed-in detail 15. are. the,fact:that the. operator.can book. cores,
excent to say thatieach has.a;dumbbell-shaped ~ without. removing either. half core box from the.
valvecmember - having: a; cireumferential groove  machine. and. without.. the necessity, of using.
whichs: afi one.position: of:. the: valve;. memper,; ~ hinged.boxes. or box .clamps. . Both.iables are.
establishes..communication: from, the.asseciated: ~ mounted on one main: sivaight through shaft (39
conduit - to-: 8- port: exhausting: to:: atmosphere: 20. in. Figs.. 2,and 3) . to. assure .perfect mechanical,
Thus.. when - air -is introduced: from: valye: {92, alignment of work.‘‘halves,” since with the proper.

throuch conduits $31:and §5:te-the ‘bottom..of the:  dimension of the locking arm the two tables when
et hore for: squeeze-action, the valve memper.  locked will always be. perfectly parallel with each.
in:breather -164;is held upwards to allow air:from other assuring both accuracy and speed Of Opera=.

the.-top:0f the:/main:bore-through: conduit:. 132 .95, tion. Hinge and clamp.functions are inherent in.
to exhaust to atmosphere;: and swhen air:ds: iotrox. the.. machine.. itﬁel,f,:;a;lthough_.;,.ea_,gh' table may, be. .
duced:from valve:l§2:into the:top. ofithe main rolled, over: independently. o1 the other, If de-. .

-

bore:to:-lower : piston:28; the:valve: member:in.:. . sired, each. _cone.-,.bo}g____may_..be:;_prermfanently;_b___.i:__:-ltmehd j

-

breather:163-issheld-upwards to.allow;alr: from-  to.the .table.(so.long .as.the same. size _cores .are..

the.botton:of the:main:bore. through:conduits.. 30..being made) . . E o | |
55.and:l 3t to:-exhaust-to-atmosphere:: Anrinters. A: molding machine. having, two rollover, tables..

Jockidis provided:to:the top:oi -each-breathersto:  is.believed to be Nnew, as is the feature of having.
nssure that:thereswill-be ne false:operation: = (for.each.rollover table) jolt, squeeze and pattern.

The Jfunction: just-deseribed:: would: be«served:  draw. Ieans (1. L-B_,;._,ﬂui,d.-rp;;eSSH;I'.:evmotors_)" in.one ..
nearly:as:wellby: the exhaust iport:i€2zin:valve: . 35. :..303?111%_@1?1';--hOHS_mg:r. In the _?.m,agchin_t_-:a of the inven-
{52, but:thecbreathers give :added: ispeed:of; Op=.- tion,, as.described; each: rollover: table.is provided.

- . . ]

eration-and there-are times: (as:when:valve | 54  with. a. jolt:- squeeze - pattern - draw. cylinder.
issoperated for jolt):when valve :152:is:nat0p=- mounted integral with the.table.. Oneadvantage.

erated but it:ismecessary that.thedbreather valves..  of.this: -;i-af;tha:i?@ta{..f?lc:-ng.; draw .in-a. short length 1s
funection::to: relievesback: . pressures:: from cham=.:40., permitted (since the. action of.the pistons. 2,SS0CI= -

bers.not:working live:air but under movement:due:. ated.with-the.two-tables. may:be. cumulative 1or
to live air being applied:to other working gurfaces: & total twice-the-distance permitted. by one. piston,.,
within the J.: S P D cylinder-housing.:. | as -will. ;Z;be;;f:‘.ﬁeﬁffrOma.aa--.acomp‘_a{rison of Figs.. 8.and..
In: order to:actuate.the pneumatic vibrator:t 14z  9).. Thusit.is. unnecessary .with the-machine.of .
on:: the: cope: coresbox:a conduit:133 thereto-isi 45 , the- Invention to,provide, pits.in. the -floor..or. in..
provided ifrom roperating: valvermember 193.5. -’ other- ways- provide a.bulky.and expensive. ma-.
Azconduit:185%is provided to: conneet: from: one:: chine to:allow.a:long draw.. |

sidecof valve:member:! 64..of Fig: 1410 the-port: In.the machine of the. invention by ..-_nmzel'_,_;de-;_

42 - (Fig: 3):at:the top ofirollover cylinders:28 @and.:: sign. within each.J.: S, B, D. ,(_:'-y-li_l_l,der.h__.th_e,f.-pre_ssur_e .
99 zoperating.the-left-hand: table :23; andascon=-g, fluid:motor. used .10r. SQUEEZE.. and. draw . has.a..
duit:i 3§ is:provided :to: connect: the. port:43:(Fig, ~ Pistol (49)..which: forms.the cylinder housing, for-.
3y ab ‘the:bottom of > the same:cylinders to-a. the joli,action: pressure.fiuid motor, since..one..
strainer:134a exhausting:to:atmesphere::. Al eX=: cavity is proviaed for the function: of. part. 49
haust port -165:is provided at-the top-of :valve 154 acting.as.a smovable;:piston for squeeze. or. draw,
and - operating - fluid - from - header - 180 is-intro=- 55 and:.a; different..cavity, is. provided for the;funcs..
duced - at ‘the ‘bottom:so- that: when the valve: ig: - tion: of - part.49-acting. as.. & movable cylinder.
turned-in the proper direction the-table will “roll” around:a:stationary Dpiston-A8;for. the:jolt action. .
over.? - Those: skilled {in-the: art will realize that IHoweyer; the entire arrangement: within each.jolt .
the-table:may-be thus:rolled over toany:position squeeze -pattern: draw cylinder;may. be -regarded,.,
and:-held ‘there (by returning the valveto-neutral gy ,,_h,ml‘E_!athﬁI“@.-,;a& a..single fluid.pressure motor designed .
position) or:returned (by: operation ofthe:valve: *'to, perform. a;nunber.of related functions. '

in the opposite:direction to dissipatethe pressure: When the molding. sand-is first put.in.the.core.
head:at the topof the piston). | boxes-the; jolting.means: within. these.J. S: B, D.

Similarly; conduit: 136 connects: one- si'dé- of: = cylinders are .used.:to..pack: the sand... When. -the..

valve: 155:to the ports:42 at the tops of Tollover:g 5. bables.are then locked together-to “book™ the.core..
cylinders 21-and 33 and conduits 137:are provided: ~ or.later:-to.clamp.the -work..to. be.rolled: over; the

to.cannectthe ports.43-at the bottoms of the same: sgueeze, Means.-of each.of .these J. S: P.-D..cylint~-
cylinders :to’ strainers: 37a exhausting: to: atmos=: dersris: used;. thereby, eliminating. the need.-for:

phere; so: that operation of this valve:will act-to:  separate clamps Or clamping arrangements;:.
“rolliover? or return table 24.  ro. When-thecore:boxes.have been rolled:over.to;the
Valve 56:is-connected by a.conduit:{38:to the: Y position-for-drawing one:(or.the-other).core-0oX.:
* pneumatic:vibrator:f13 on the drag core box:109.. from.the.core (i.e-for pattern draw).the:squeeze.
The:. piping: associated with valves: {57 and 158 = pistonrof-the then: uppermost.J.. S. P. D.-cylinder:
for.theright-hand table is-substantially the same: is. normally used to.draw.off the.pattern-.of: the-~

S

as-that.associated with:valves: 152 :and;- 194, r€=-78: associated .core:box. Since-there:is:a J: S«F. D...
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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 106—i07). 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 tc 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-

10

15

20

sition. When the machine is used as a jolt roll-

ocver 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 fto 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
2galn the use of separate clamps are unneces-
sary, and thus it is seen then that the features
of decuble rollover tables and combining the jolt-
squeeze-paittern-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 ares, 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 fthen turning
alr 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 t
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 (since 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 2sso-
clated 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 described capable of

meeting the objects hereinabove set forth. The

25
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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 deseribed a par-
ticular embodiment of my invention, modificg-
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 g cylinder housing for
sald jolt fluid pressure motor. |

2. A molding machine comprising a central
portion forming a support and dual end portions
each having a base, two rollover tables hinged in
opposed relation on said central portion and
each arranged to come to rest on a dif erent one
ol said end portion bases, a pressure fluid actu-
ated jolting platen connected with each roll-
over table, a cylinder attached to each of said
roliover tables and having g piston supporting
sald jolting platen, guide pistons connected to

~each platen and operating in cylinders arranged

40
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machine is useful whenever duplicate castings "5

versely in said frame central

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 makineg machine having g
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 sald tables and arranged to support a mold,
means for locking said tables together, means
for pivoting said tables around sald 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 shaift mounted trans-
portion, a plurality
of rollover eylinderg pivotally connected to said
Irame central portion and each having a piston
therein cooperating with a piston rod attached
to a crank arm rotatable around said central
shaft, an end plate rotatable with each of szid
crank arms, a face plate attached to each of said

end plates and arranged to be rotatable around

sald central shaft, a pair of rollover tables each
arranged to be brought to rest on one of said
frame end portions, and g plurality of carrier
arms each connected to be rotatable with a dif-
Terent one of said end plates, half of Said carrier
arms being 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 fluid actuated
rollover cylinders each having a piston and pis-
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ton rod connected to a cranx formed integral
with a bushing section mounted on a central
shaft of the machine, said bushing sections being
provided with end plates,
said end plates and secured to carrier arms, a
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
arranced to effect 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 Pressulc
fluid actuated piston arranged to eil ect jolt oper-
ation of the associated platen, each of said cylin-
-~ ders containing a pressure fiuid actuated piston
arranced 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 lifing 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

clamp arranged 1o cooperate with said locking

means and movable with the other of said tables. -
" 8. A mold and core making machine provided
with two rollover tables mounted in opposed rela-

tion for rotation about a CcOMMOI axis, means in-
cluding a plurality of rollover cylinders having
piston means connected to each of sald tables
for rollover operation of said fable, a movable
platen arranged 10T movement to and away Irom
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 SsQueeze. operation of
said piston means and said platen, means within
said eylinder for causing draw operation of said
piston means and said platen, means within sald

cylinder for causing reciprocating jolt operation

of said platen, and means within sald cylinder
whereby the combination of jolt and squeeze
means will effectuate 2 continuous emergency

sgueeze.

7. A mold and core making machine comp_ris-'

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

«aid 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 fiuid
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. o
8. A mold and core making machine having a
main 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 _
from the respective table, each of said tables hav~
ing separate means each including g fluid pres-

face plates bolted to

with one of said tables, and a stationary

movable toward and away

10
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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 ¢yl-
inder attached to said table 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 operahle
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 & 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-

25

30

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
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side thereof and connected to said piston, fluid
pressure supply means, and connections for cone-
dueting 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 fiuid pressure pis-
ton and cylinder mechanisms, 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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