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Myinvention relates to mold and core making 
...machines and more particularly to...a...machine 
designed to perform a number of related...but 
sequential functions, for example...first packing 
sand in two, fiasks 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 (i.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 
z:to the other Side-, to remove the other flask. Or 
: pattern. 

Heretofore, relatively large Sand cores (for 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 in an outer mold (which has been 
separately fashioned of sand in a flash and about 

i.a pattern), and then the complete mold is ready 
..for pouring. 

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 
in halves of 'green Sand,' mechanically "booked' 
(i.e.: the halves mechanically pressed together 

...to form: an integral: unit) and then, While:Still 
in the machine of the invention, the core may 
be inserted into an outer mold which is then ready 

; for pouring. 
: It is an object of the present invention to pro 
vide a mold and core making-machine having two 
rollover tables independently operable but hinged 
or rotating in opposed irelation on a common 

... (2enter to assure perfect alignment thereof. 
It is a further object of the present invention to 

provide a mold, and core making machine having 
arranged integral with each table thereof, a single 
cylinder housing containing pistons adapted to 
"operate for jolt, book, Squeeze and pattern draw 
operations. - 

it is a still further object of the present inven 
tion to provide a valve for a mold and core mak 
sing machine which facilitates the use of jolt 
pressure for an additional, or "emergency,' 

; Squeeze pressure. 
: Other objects and advantages will become.ap 

parent-and-ny invention will be better understood 
; from a consideration of the following description 
* taken in connection. With the accornpanying draw 
ings in which Fig. 1 is a front elevationoal view 

..of a complete inold and core making machine; 

0 

5 

* Fig. 3 is a 'cut-away view of the same machine 
taken on the line-3-3 of Fig.2 and showing op 
erating cylinders which are located along the 
two transverse axes of the machine; Fig. 4 is 
a cross Sectional view of a jolt-squeeze-pattern 
"draw cylinder 44 of the machine of Figs. 1, 2 and 
3: Fig. 5 is a like view of a portion of the same 
cylinder, but showing another step in the opera 
tion of its inner or valving piston 64; Fig. 6 is 
a, like View of a portion of the same cylinder but 
ShoWing still another step. in its operation; Figs. 
7-13 are diagrammatic" representations of steps 
in the operation of the machine of Figs. 12 and 3; 
and Fig. 14 is a schematic representation of the 

...piping and valves (of the machine shown in the 
other figures). 

20 

25 

30 

40 

a S. by a plurality of bolts 2 a. 

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 

...noid and core making machine having a main 
base 23 with bottom flanged portions 2 preferably 
Secured to a floor or other building structure 22 

If desired, the 
entire machine. may be Spring mounted by insert 
.ing Spring members 2b between the flanged por 
...tions. 2 and the main frame 20. The machine 
3 has tWO rollovel tables identified as a left-hand 
...table, 23 and a right-hand table. 24. These tables 
each have a vertically movable face, or platen, 25 
and 26, respectively. 
The machine is provided with four rollower 

preSSure fluid motors in the form of cylinders. 27, 
- 28, 29, and 30 (Fig. 2), each provided with a piston 
... 3 (Fig. 3) ... and a piston rod 32 connected to a 

35 crank 33. Each crank.33. is formed integral with 
ra, bushing section 34 (see Fig. 2) mounted on a 
central shaft .35. The bushing... sections, 34 are 
provided with end plates. 36 each of which is 
bolted to an adjacent face plate. 3 formed in 

stegrals with an additional bushing section. which 
is an integral part of a carrier arm. 38. Two 
carrier arms are attached to the left-hand table 

; 23 and two carrier arms are attached to the right 
; hand table 24 So that the pistons in the outer cyl 

45 inders.-2, and .30 operate right table, 24. and the 
pistons in the inner cylinders 28 and 29 operate 
left table 23. The mechanism is adapted to have 
the tables operate; independently, of each other 
and the pistons and cylinders for the right table 

50 "inay be considered as one fluid pressure motor 
and those aSSociated. With the left table, as an 

, other. 
Frame 2). of the machine is provided at its 

... Center With a cut-out portion having a plurality 
... Fig. 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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integral With the frame itself. As shown in Fig. 
3 each roi lover cylinder 2-3 is pivotally con 
nected to the respective cross bar 39 by mounting 
brackets 3 and pins to allow for arc-like 
movement of each cylinder and piston with travel 
of the associated crank arm 33. Each cylinder 
(2-39) 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 fluid is 
released. At the other Side of the piston an ex 
haust to atmosphere is provided through a port 43. 

Associated with rollower table 23 is a jolt 
squeeze-book and pattern draw pressure fluid 
motor in the form of a cylinder 4, and asso 
ciated with rollower 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 46. 
The pistons of each joit-squeeze-pattern draw 

cylinder 44 and 45 may be more clearly under 
stood by reference to Fig. 4 which is a cross 
Sectional front elevation of one of the identical 
cylinders (Ai being Selected) together With the 
associated platen and pistons. The cylinder 44 
is secured by bolts is in a central cylindrical : 
Opening formed in its aSSociated table 23. The 
cylinder also has a radially Spaced concentric 
inner housing 8 With a principal sleeve piston 
49 interposed between the inner and outer hous 
ings. Piston 49 has a lower fianged portion 50 
provided With piston ringS 5, 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 lift 
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 55 for the squeeze, or booking operations. 
A guide for piston 49, as well as a seal for its 
enclosure, is provided at the top of the outer 
cylinder by an annular guide member 59 having 
packing 52 held in place by an annular top ring 
58 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 56a 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 packing 
rings 6 and a flange portion 6 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 upper end piston 64 is held by a collar 65 
bolted to platen 25. The piston 64 is provided 
With ports 68 allowing the escape of operating 
fluid from the center of the piston to the cham 
ber 67 (defined, in part, by the upper face of 
sleeve 63, the lower face of platen 25, and the 

5 

0 

4. 
bores 69, 70. The upper bore 69 is provided with 
a slidably arranged dumbbell-shaped valve mem 
ber 2 having two spaced disks 73, 3 forming 
a circumferential groove 5 therebetween. The 
lower bore 79 is provided with a slidably ar 
ranged valve member 6 having four spaced disks 

, 7.8, 9, 8 formed integral therewith and form 
ing circumferential grooves 8, 82, 83 respectively. 

Pressure operating fluid for jolt action of platen 
25 is supplied to lower bore 50 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 
2 and 76 are in their extreme right-hand posi 

tions, the operating fluid admitted to lower bore 
T0 is communicated through a connecting port 
86 to upper bore 33, thence through a port 87 
provided in the top of block 68 to establish com 
munication between upper bore 63 and the space 
Within sleeve 63 and within piston 34. As pre 
Viously described, the operating fiuid entering the 
center of piston 64 will escape through the upper 
portS 66 to the chamber 67 to lift the platen 25 

-4) 

4. 5 

5 5 

60 

65 

inner Wall of piston 39) thereby raising the asso 
ciated platen 25. 
At its lower end, sleeve 33 is provided With 

a flanged portion to which is secured a block 58 
having formed therein an upper transverse cylin 
drical bore 65 and a lower transverse cylindricai 
bore 0. Secured to block 63 at each end thereof 
are end plates f which form cylinder heads for 

70 

75 

Vided in lower bore . 

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 
90 are provided in sleeve 83 to register with groove 
88. When the platen 25 and piston 64 are in 
lowered position. Port 89 communicates through 
conduit members 9 and 92 with a port 93 pro 

Port 35 communicates 
through a conduit 94 to a port 95 in the wall of 
the upper valve bore 69 and at the left of the 
extreme left-hand travel of valve : 2 therein. By 
Way of Summary it may be stated that a circuit 
can be traced from Supply conduit 34 and, when 
ever valve piston is is biased to the right, then 
through port 93 and conduit 92 to conduit 9i 
and port 89 So that whenever the platen is lowered 
and groove 88 is in line with ports 39 and 90, 
the circuit is completed through conduit 9 to 
port 95 at the left end of the bore provided for 
Valve piston 2. Thus when platen 25 is in the 
lowered position, air for jolting from conduit 84 
reaches port 95 to keep valve 12 to the right to 
allow air from conduit 84 to travel upward to 
ports 66 to raise the valve piston 64 and the 
platen 25. This raising breaks the communica 
tion from port 89 to port 93 around the groove 
88 of the valve piston. At a higher position 
groove 89 forms communication between ports 
96 and 37 provided in sleeve member 63. Port 96 
Connunicates through conduits 5 and S2 with 
port 83 in the lower valve bore. Port g7 com 
municates through a conduit 98 with a port 99 
provided at the right-hand end of upper bore 69. 
When the platen and piston have traveled up 
Ward far enough for groove 8 to register with 
ports 93 and 92, as shown in Fig. 5, air from 
conduit 83 enters port 33 to travel from port 96 
to port 9 to port 33 and cause the piston mem 
ber 72 to travel to the left. As shown in Fig. 5, 
When Valve 2 moves to its left-hand position its 
head it covers port & 6 to cut off communication 
between bore ) and bore 88. At the same time 
its head 3 uncovers a second connecting port 
ié provided between the two bores so that oper 
ating fluid is perinitted to exhaust around groove 
32 of the lower waive member and through an 
exhaust port to atmosphere, allowing waive 



35 
is pistons 64-and-platen 25 to lower due to their own 
"sweight, 

The travel of valve 12 is limited at: each end 
-by-setscrews 82 provided in the heads: at the 
is terminal endportions of the upper bore...During 3 
; normal jolt operation, the lower valve 6 is main 
: tained at its extreme right-hand position by: a 
i biasing spring 03. This lower piston functions 
: for “emergency squeeze', operation, and is .de 
: scribed more: particularly hereinafter in connec 
:tion with Fig. 6. 

Referring now to Figs. 7-3, which are:dia 
i:grammatic representations of steps in the opera 
tion of the entire: machine of Figs...1-6,i-Fig. 7 
shows the machine with a cope. core box. 04 

s' secured to platen:25:... and a drags core box 0.5 
::secured to platen. 26. The boxes:may...be Secured 
to the respective platens by:bolts (not...shown) 
:and it will be understood; by those. Silled in the 
start that...a pattern for the core half forms; an 
integral part of each core box. Initig. 7 (and 9) 
the machine is shown: With a part of the front 
:of base 29 cut away, at each end,...to: show the 
location of the jolt-squeeze-pattern": dra W. cylin 

siders 44; and 5, Which may hereinafter be referred 
to as the J. S. P. D., cylinders. In Fig. 7, the 
machine is shown in normal position before, start 
ing operation. The coreboxes are: filled; with a 
suitable molding sand, such as greenisand,' and 

it are...then jolted by use of the apparatus herein-. 
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 other, table) raises: a dis 
tance equal to the distance as shown in Fig. 4 

is between the level of port: 89 (and: 9) and the 
silevel of port 96 (and 9), the airexhausts letting 
the platen fall to its original position' whereupon 

...the cycle is started again. 
If desired, after.jolting the two core boxes, may 

be "butted off' (as by pounding with an air 
hammer) to pack the sand more tightly, and 
then may be "struckoff' (as by scraping; with 

: a long rod). So that the top surfaces of theimoids 
:(i.e.: halves of the final core), are Snooth, 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, 

to achieve the position shown in Fig. 8, the roll 
sover cylinders. 2-3 (shown in Fig. 3) are oper 
:ated to raise the tables, 23, and 24 to the vertical 
positions and this brings together, two elements 

...Or halves 6 and i (7 of a lock. Which may be 
more...clearly understood, by reference to Figs. 1 

is and 2. The lock has a stationary male half: -f 86 
and a rotatable female half. . . As shown in 

4 Fig. 2, the rotatable. half is 7 is: gperated by a 
piston slidably arranged in a cylinder it fold. 
Operating fluid is supplied by means of a conduit 

- 99 to one end of the cylinder to cause a locking 
action and by means of a conduit: 68 to the 
other end of the cylinder to cause an unlocking 
action, whenever, the stationary parts G6. is in 
Serted in the rotatable-part- 8 as by operation 
of the rollower cylinders to bring ; the tables 

: together. 
: In order that the respective tables ; will roll 

: over, freely and Without: binding related parts, 
...I find it desirable to provide, as shown in: Fig. 3, 
; a. plurality of rollers: i), each: arranged; to; be 
carried in a roller housing formed integral 

'...with the associated piaten 25 or 26. As indicated 
{in Fig. 2, there...is a roller housing (and roller) 

32;624,084 
: at the front; and another at the back of each 
rplaten. As shown in Figs. 2:1 and 33,3the front 
a rollers' operate on: a track, ff2, provided around 
the central part of the machine. The back rollers 

;: Operate? on a similar track. 
Referring again to Fig.58, showing, the tables 

::swung up to their vertical positions, where; they 
:"...are::then "locked5 by operation: of lock: halfgi Ol 
previously described, it is seen that the two faces 

10 of the coreboxes...are exactly parallel at this posi 
'ition. Pressure is then applied: '(through:Squeeze 
... conduit 55 of Fig. 4) to each J.S. P. D. cylinder 
i to distend the squeeze piston (49): so that the two 
; COreitboxes's are:Squeezed together::in...a booking 

.5: action to unite the two halves of the core. 
: The complete:unit, still.locked together, is then 

rolled Over to: the left-hand Side of the machine. 
in this position the 'drag corebox: fo5iis' vibrated 
...by applying operating fluid to a paeumatic vibra 

20 torf 3:located. On the:drag core box. Assimilar 
pneumatic'; vibrator; 4:isilocated on the cope 
corebox. (see Figs...1 and:9). Suchipaeumatic 

"vibrators: are Well known to those:skilled in the 
3.art...and need not:be:described. While the 'drag 

25 core box is thus vibrating, the cope corebox: 04 
is lowered (by lowering platen:25 through opera 
stion of Squeeze:piston 49 of: Fig. 4). Thus; the 
*top halfrof: accompleted: core it 5 is drawn from 
: theidrag. core: box: f(5-ass shown in Fig.: 9. The 

30 stables are then unlocked and the right-hand 
... table."24:is rolled over; and out of the way. 

The next operation is shown in:Fig. 30. While 
*Figs. 7 and 9 show the base: 20 of the machine.cut 
gaway at: each end,...Fig. 103s; a view from the very 

35 front of the machine and shows.aspin lift cylin 
ider, 6.On the left half of the machine:and-a-pin 
(lift cylinder fi :on the right 'half of therma 
...chine. The two cylinders are identical: and; a 
CrOSS Sectional detail of the pin lift cylinder; 6 

40...is shown in Fig. 1, where it is seen that:apiston 
8 is slidably arranged in: said cylinder toidrive 

'apiston: rod 9 in turn connected to a pin lift 
28.in which two-pins 2 is are mounted. ..It may 

! be desirable to have: the pins adjustable by...hav 
5:ing them: slidably: mounted: in: slots 122, of...the 

respective pin: lift, as shown in Fig. 2. 3As; also 
shown:in Fig. 2, the same arrangementiis pro 
vided at: the back-of the table. As shown in 

: Fig. 1, each pin lift 20 has two guide pistons: 23 
it traveling in guide: bushings: t24:bolted to the 
:frame 2). Operating fluid is introduced through 
: a conduit 25 to the bottom.of:each pin lift-cylin 
sider: to lift the pins. When this: pressure is re 
lieved, the pins together with the associated pin 

55-lift assemblies fallidue...to their own weight. 
As shown in Fig. 10, the pins 2 f at: the left 

::side of the machine: are raised: so; that: they are 
slightly, above the top surface of the copee core 
Sbox: 04 after which a drag flaski (26 is brought 

so to the machine. It will be understood by those 
skilled in...the art...that an outer mold is: already 
formed in this: drag flaskand, likewise, an outer 

5 mold is already formed in a cope flask 2: ...that 
...is later brought up to the machine. These outer 

65 molds...may be formed of: suitable molding: sand 
2. On other machines of: a type well: known in the 
i.art.or, preferably, may beformed; separately on 
5. the 'machine of the invention as hereinafter ide 
SScribed. It will be understood, ; also, that when 

to these flasks, and 'nolds are: brought 'up; to; the 
inachine of the invention i for the purposer of 
"putting them around the completed: core: which 
has just been made -on the machine, their spat 
terns have already been drawn (i.e., removed). 

75 Drag flask 26 is centered over the exposed drag 
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half of the core i5 (Fig. 10) with the drag flask 
supported by pins 2, 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 f2 at the left 
side of the machine are then lowered and the 
right-hand table 24 with the empty drag Core 
box 5 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 25 and 
the cope core box 94. 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. 6 showing a 
port 28 provided in end plate 7 at the right 
hand end of lower valve bore T0. A conduit 29 
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 76 to the left covering exhaust port O. 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 87) and 
to assure this a bore 30 is provided in lower 
valve member 76 to form communication from 
circumferential groove 83 to circumferential 
groove 8 of the lower valve. A port 3 is pro 
vided to establish communication between the 
two bores 69, at their left-hand ends So that 
when, for emergency squeeze, lower valve 73 is 
forced to the left and its groove 8 registers with 
this port, operating fluid from conduit 84 will be 
introduced into the left end of the upper bore 
to hold upper valve 72 to the right as desired. 
Thus with valve members 72 and 76 maintained 
in these positions (i. e. 72 to the right and 6 
to the left), fluid from conduit 84 (normally emi 
ployed in the jolting operation described herein 
before) is communicated through port 86 to upper 
bore 69, thence around groove 75 of member 72 
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 6 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 64 registers with ports 96 and 
97, valve member 72 remains in its extreme right 
hand position (i. e. with inlet port 86 Open and 
exhaust port 00 closed) because the fluid pres 
sure transmitted through conduit 98 and port 
99 (Fig. 5) to the right-hand side of valve mem 
ber 72 is substantially equal to the preSSure On 
the left-hand side, transmitted through bore 30 
and port 3 (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 Fig. 11, 
with the assembly of cope core box and drag 

O 

15 

20 

40 

4. 5 

55 

80 

65 

70 

75 

8 
flask held together by the pressure of empty drag 
core box 5 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 cope COre 
box is then vibrated by introducing operating 
fluid to the pneumatic vibrator 4 and, at the 
same time, the pattern is drawn by lowering the 
core 5 out of the cope core box to 6 or in effect, 
raising the cope core box as shown in Fig. 12. 
This raising of the core box for pattern draw 
is accomplished by reverse action of the Squeeze 
piston (49), i. e. by introducing pressure fluid 
through conduit 32 (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 2 con 
taining the outer 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 49 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 26 
and 2 together, the mold may be taken away 
for pouring. 
In Fig. 14 I have shown a Scheinatic 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 3 to a header 
50 which, in turn, feeds a plurality of operating 

Valves 5-59, each of which comprises a hous 
ing for a rotatable dumbbell-shaped valve mem 
be 60. 
A conduit 25 (Fig. 1 and Fig. 14) connects the 

bottom of each left-hand pin lift cylinder 6 
With one side of waive 3 ; operating fluid is 
introduced at the botton of the valve and an 
exhaust port 6 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 2 
are raised, and When the valve 3 is then turned 
approximately 45 degrees clockwise back to the 
position shown in Fig. 14 the same pins are low 
ered. From the right side of waive 5 connection 
is made through conduit 34 to the bottom of the 
jolt valve block 68 for the cope platen 25 (see 
Fig. 4). Thus, this same valve is used both 
for pin lift (by turning in one direction) and for 
jolting (by turning it in the other direction). 
The emergency Squeeze conduit 39 (for left 

hand table 23) and the Squeeze conduit 55 (for 
the same table) are connected together and to 
a conduit 3 connected to the left side of op 
erating valve 452. it will be understood, from a 
study of Figs. 4-6, that when waive 5 of Fig. 14 
is Operated for jolt action without operation of 
Valve. 52, the associated platen will “jolt,' that 
when valve 52 is operated without operation of 
valve f3f the platen will “squeeze' (the only 
effective pressure being that supplied through 
conduit 55), but that when the jolt action of valve 
5i and the squeeze action of valve 52 are both 

called for, the emergency squeeze feature 
(through conduit 28) is provided. 
A conduit 32 is provided from the right side 

of valve member 52 to the top of the bore pro 
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9 vided-for-squeeze piston 49 between cylinders 44. 

. The introduction of op. and 48 (see Fig. 4) w 
erating fluid through this conduit Will-effectuate, 
the pattern draw previously explained. As-shown 

10; 
spectively, for; the left-hand table-and, therefore, 
need not be described. 
Valved 59 operates the rotatable half, 97 of the 

locking mechanism previously described in con 
in Fig. 14 operating fluid from header 56 is in 5 nection with Fig.2 by introducing-air to one or 
troduced; at the bottom of valve? 52, and port 
f62: (exhausting to atmosphere)... is sprovidediati, 
the top; of the valve; 

Because Squeeze piston;49; operates in a bore. 
which is closed at both ends it may be: 
desirable to uses"breathers' interlocking, the cir 
cuits of the conduits leading to the two ends of 
the bore.S. Such breatherss are shown as: S3, and; 
64 in Fig. 14. They are well known in the art, 

and, therefore: will, not except to Say that:each has a:dumbbell-shaped 
valvet; member havingga; circumferential groove 
which; at ; one is position of the valye: member, 
establishest-communication from the tasSeciated: 

the other-ends of cylinder, 07 a through conduits. 
08:or? O9. A. preferred arrangement (top view), of the 

operating valves 5 -f 59 is...shown, in Fig.2 and 
ound 10 a front; elevation. of the same arrangement is 

shown...in Fig.1 which also shows the breathers. 
163, and 64. The advantages of two rollover tables are be 
lieved; to..be obvious. Among these advantages 

bes deseribed in detail 15. are the facts that the... operator can book cores, 
without removing either. half core box from the 
machines and without... the necessity of using. 
hinged boxes, or box clamps. Both tables are 
mounted...on, one main sil'aight through shaft (35. 

conduits to: at port exhausting: to atmosphere; 20 in...FigS. 2, and 3) to assure perfect mechanical 
Thus, when air is introduced: from valye, 52. 
through conduits E3 and 55:to-the-bottom of the: 
mainsbore for squeeze-action, the valve members 
inbreather 64;is held upwards to allow air:frons, 

alignment of work."halves,' since with the proper. 
dimension of the locking arm the two tables when 
locked will always be perfectly parallel with each. 
other assuring, both accuracy and speed of opera 

the top of the::mainsbore through:conduit. 13225,tion. Hinge and clamp functions are inherent in 
to exhaust to atmosphere, and When airis; introl. 
duced from valve: 52:into the top of the main 
bore: to lower piston:49; the valver memberin, 
breather: 63:iss held upwards to, allow; air:from: 

the machine, itself, although each table may be 
rolled over, independently, of the other. If de 
sired, each core box...may be...permanently, bolted 
to the table.(so...long as the same size cores are. 

the bottom of the main; bore through conduits.30, being made). 
55:and 3 to exhaust to atmosphere: An inter, 
lock is provided3to the top of reach: breather to: 
assure that there will.be.norfalse; operation. 
The function: just described: Would be served. 

nearly as:well by the exhaust port: 622in, valve... 3 
f52, but the breathers give added-speed3 of op. 
eration";and there are times: (as: wheng valve 543. 
isis operated for jolt); when valve : 523 is: not cop 
erated, but it is necessary that the breather valves., 

A molding machine having, two rollover, tables, 
is...believed to be new, as is the feature of having. 
(for each.rollover table) jolt, squeeze and pattern. 
draw, means (i.e., fluid pressure...motors) in one. 

5... cylinder housing. In the machine of the inven 
tion, as described, each rollover-table is provided. 
with a jolt: Squeezer pattern - draw. cylinder 
mounted integral with the table. One. advantage, 
of this is that, along-draw, in a short length is . 

function to relieve-back pressures from cham-40, permitted (since the action of the pistons associ 
bers not. Working live; air but under movement: due. 
to live air being applied-to-other.Working surfaces: 
Within the J. S.P.D. cylinder housing: 
In order to: actuate, the pneumatic vibrator: 45. 

on-the-cope core: box:a conduit .133 thereto-is:45 
provided;from operating-valves member 53.i. 
A3 conduit: 353 is provided to connect from one: 

sides of valve member:54:of. Fig. 14tto the port; 

ated with the two-stables. may be, cumulative for 
a total twice the distance permitted by one-piston, 
as will be seen from...a comparison of Figs.8, and. 
9). Thus it is unnecessary with the machine-of. 
the invention...to, provide, pits...in...the-floor or in 
other. Ways provide a bulky, and expensive, ma 
chine to-allow, along draw. 
In the machine of the invention by novel.de. 

42.É(Fig. 3) at the top of rollover cylinders :28 and: sign. Within each.J. S.P.D. cylinder.the-pressure. 
29&operating-the-left-hand table 23; and a cons sofluid motor, used for. Squeeze and draw has, a. duit 134 is provided to connect the ports 43 (Fig. "piston (49) which forms the cylinder housing, for. 
3)' at the: bottom of: the same is cylinders to:a: the jolt action; pressures fluid motor, since...one. 
strainer: 34a exhausting to atmosphere:... An ex- a cavity is provided for the function; of part. 49. 
haust:port 65 is provided at the top of valve (54 acting-as-a, movable piston for squeeze, or, draw, 
and operating fluid from header 150 is intro- and a different cavity, is provided for the funct. 
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 48;for, the jolt action. 
over.” Those skilled in the art will realize that However, the entire arrangement within each jolt. 
the table maybe thus rolled over to any position Squeeze pattern draw cylinder, may be regarded, 
and held there (by returning the valve to neutrali 60 ratheras. a single fluid-pressure motor designed 
position) or returned (by operation of the valve. to perform a number of related functions. 
in the opposite: direction to dissipate the pressure 2. When the molding, sand is first put in the core. 
head at the top of the piston). boxes: the jolting, means, within...these.J. S.P.D. 

Similarly, conduits 36 connects: one side of: cylinders are.used:to.pack: the sand. When the 
valve 55 to the ports 42 at the tops of rolloyer stables are thenlocked together to “book: the core. 
cylinders 27 and 3) and conduits 37 are provided: or later:to clamp the work...to be rolled over, the 
to connect the ports 43 at the bottoms of the sames Squeeze means of each of these J. S. P.D. cylins 
cylinders to strainers. 37a exhausting to atmoss. ders;is used, thereby, eliminating the need for. 
phere, so that operation of this valve will act to separate clamps or clamping arrangements, 
'rol over' or return table 24. to. When the coreboxes have beenrolled over to the 
Valves 56 is connected by a conduit::f38: to the position: for:drawing one (or the other). core-box. 

pneumatic vibrator:f 3 on the drag core box. 105; from thescore (i.e., for pattern draw), the squeeze. 
The piping:aSSociated with valves; 57 and 58 piston,of-the then uppermost J. S. P.D. cylinder: 

for the right-hand table is substantially, the same, is normally used to draw. off the pattern of the 
as that associated with valves. 52; and 15, retress associated corebox. Since there is a J. S.P.D., 
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cylinder for each rollower 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 rollower table lock O6-07). 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 rollower 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 fiask, 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 rollower 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 operating 

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 rollower 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 rollower 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 
rollower mold and core making machine and a 
device of the character described capable of 
meeting the objects hereinabove set forth. The 
machine is useful Whenever duplicate castings 
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12 
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 rollower 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 cylinder housing for 
Said 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 different one 
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 
shaft, 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 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 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, 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 
arranged to effect rotatable movement of the 
other of said tables, conduit and pressure fluid 
control valve means for controlling operation of 
said rollower cylinders, a 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 tables. 

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 rollower 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 rollower operation Substantially 
independently of each other, each of said rollower 
tables having connected therewih a 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. 

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 movable toward and away 
from the respective table, each of said tables have 
ing separate means each including a 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 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 COrl 
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 rollower 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 rollower 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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