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ABSTRACT: Method for continuous preparation of molds 
from mold flasks, matchplate mold patterns and mold-forming 
material, wherein flasks are assembled with flask drag section 
atop pattern and flask cope section, the drag section is filled 
with mold-forming material, the entire flask is inverted, the 
cope section is filled, and the pattern is removed, inverted and 
made available for use with other flask sections. Multistation 
apparatus for mass production according to the method. Jolt 
apparatus employing double-shaft contrarotating motors as a 
source of mechanical agitation for compacting mold-forming 
material in flask. 

PATTERN SUPPLY 

FLASK (NSERT 
STATON SATON 

PATTERN NSERT 

SOURCE 

DRAGFL 
STATION 

OLER 
STATION 

"A" TRANSFER CARRAGE -- 

PATTERN ROLLOWER 
FLASK ROLLOWER 

STATION 

FASK REMOVA 
STATION 

PATTERN REMOVA 
STATION COPE FILL 

SQUEEZE STATION 
STATION 

    

  

  



3, 68,668 PATENTED NOY 9 1971 

SHEET 1 OF 9 

NOI_1\/LS*NObi-V_1S NO|1\/iS5.ZE ETNOSNOI. LV1STvAOWEM: XISVT-i 
TT|-; EdOO .TVAOWEM; NAJBLlvd THITHTETITT|} NO 1.1\71S 82^OTTOM NAHEL LVd 

NO?ILVIS 

extra EVISA is sees 

... 

------ 
s y 

s selle 

M 

2227 
41 sale (14-alo A 

22/tead 
2. 

  

  

  



PATENTED NOY 9 1971 3, 6l. 8,668 

SHEET 2 OF 9 

e s Lics o Bet EAS 
-- 

--- N En L. A.T 

mana 

--- 

L. 

|- 
1.re. IIal | \, . 

HIHF) 1 s in H L S II JI IS S 
t 

| S v, Q 
N || 

it 
a -- 

I 

& S. s 

NVENTORS 
O 26eorge 7Azaze/ 

BY2). 2%zz ZPe 2 2/62 
M ATTORNEYS 

M 

    

    

  

  

  

  

  

  

  

  



3, 6l. 8,668 PATENTED NOY 997 
SHEET 3 OF 9 

Czea 
MM/A/MM/at 

yzze 

faa.g. 
ATTORNEYS 

22e22 
- 27 
Ze 

22 

  



PATENTED NOY 997 

fa, 
ATTORNEYS 

ZZzzazie a 
zig. 2% 

/ 

2 

4-cru/4 al BY 2-2-e-la-es-9. %a-la. 

s g 67eezze 

  

  



; 

PATENTED NOY 997 3, 68,668 

SHEET S OF 9 

III 
N w (S)'s S. 

MAV/AA/742S 

(2eezze ZZeeze 
Aéza 22e2%re 

  

  

  



PATENTED NOY 9 197 3, 6l. 8,668 

SHEET S OF 9 

27707 12C t ?er 

It i? I T. 

13O 132 HZ -ar 
Nil 7 /35 1. LT 7 The HMHeriterrowaaaaaaaaaas, are als A33 At 9a 

O) 6) (OO) 
(e) 

stra safe ratesai.e. inter 

a Otego (o) 
(Ce)ROES)-(3) e 

II - 
y 41-II-I-IEEN 

"HZ 
N 
Wis y Eyes 

State INVENTORS 
. 6eozze Z.Tzare' 

26aza ZZe7%azz 
altern 2a1-44/ 
cave fees. 

ATTORNEYS 

  

  

  

  

  

  

  

  



3, 6l. 8,668 PATENTED ROY 9 (97. 

SHEET 7 OF 9 

x A Near 

|- 

BY2el 

Jazza 

r 

6ae, 

96 96 
  

  

  

  

  

  

  

  



3, 6l. 8,668 PATENTED NOY 997 

SHEET 8 OF 9 

westerran a sar 

Aaaaa. 

| 

NVENTORS 
zye72zewe 

ATTORNEYS 

Oeez 
267eaa 2%. 
22euer 
44 'A2-24 

  

  

  



3,618,668 PATENTED NOY 997 

SHEET 9 OF 9 

W 
2-2. 

ATTORNEYS 

NVENTORS 

% 
's 2/22e2 

(ezave 7.222 
727 ae Y 

  



3,618,668 
1. 

APPARATUSFOR AUTOMATIC MATCHPLATE 
MOLDING 

BACKGROUND OF THE INVENTION 
This invention relates multistation apparatus for automatic 

matchplate mold preparation and as such is particularly well 
suited for use in the mass production of high quality foundry 
molds. Included in the present invention is novel apparatus for 
supplying mechanical agitation to containers and materials 
contained therein, which apparatus is exceptionally useful in 
compacting sand or other mold-forming materials in a mold 
flask about a mold pattern. 

Heretofore, preparation of foundry molds through the use 
of mold flasks and matchplate mold patterms has required ex 
tensive, costly and time-consuming hand manipulation of 
flasks as well as the waste of extensive floor space in the 
foundry, all in the belief that no method or apparatus could be 
devised whereby all the necessary operations of such prepara 
tion could be performed automatically, continuously, and 
within a relatively small area of foundry space. Purportedly 
"automatic' apparatus heretofore devised for performing 
even a few of the necessary operations has been slow and far 
from completely automatic. Further, it has heretofore been 
the practice in supplying a sand compacting jolt to a mold 
flask that mechanical jolting apparatus is repeatedly started 
and stopped to allow for positioning, securing and release of 
each flask to be jolted, with consequent expenditure of sub 
stantial amounts of time. 

SUMMARY OF THE INVENTION 

The present invention provides for completely automatic 
and continuous mass production of high-quality foundry 
molds in a fast, economical and efficient manner requiring 
neither hand manipulation of mold flasks and patterns nor 
consumption of excessive amounts of foundry floor space. The 
invention further provides fast and efficient jolting apparatus 
having a continuously operating mechanical agitation source 
which may be instantly engaged to jolt a flask and means per 
mitting position, securing and releasing of a flask without 
time-consuming starting and stopping of the agitation source. 
An aspect of the present invention provides a multistation 

apparatus including 10 stations, positioned in a pattern 
generally rectangular in shape, said stations being a first, Flask 
Insert station, second, Pattern Insert station, a third, Drag Fill 
station, a fourth, Idler station, a fifth, Flask Rollover station, a 
sixth, Cope Fill station, a seventh, Squeeze station, an eighth, 
Pattern Removal station, a ninth, Pattern Rollover station, and 
a tenth Flask Removal station. In this aspect of the invention, 
a flask is supplied at the first station with the drag section atop 
the cope section, a matchplate mold pattern is positioned 
between the sections at the second station, and the assembled 
flask and pattern thereafter passes through each of the third 
through eighth stations in sequence. At the eighth station the 
flask sections with completed mold are separated and the pat 
tern is moved to the ninth station where it is inverted for possi 
ble reuse with other flask sections. At the tenth station, the 
flask sections are removed for further processing. 
A further aspect of the invention provides: first, "A," car 

riage means capable of moving a flask from first to second sta 
tions while moving another flask from second to third stations, 
and still another flask from third to fourth stations; multiple 
hydraulic cylinder means capable of moving a flask from 
fourth to fifth stations while moving another flask from fifth to 
sixth stations; second, "B," carriage means capable of moving 
a flask from sixth to seventh stations while moving another 
flask from seventh to eighth stations and spaced-apart flask 
sections from eighth to tenth stations; and motor means for 
simultaneously inverting a flask at the fifth station and a pat 
tern at the ninth station. 
Another aspect of the present invention provides for con 

tinuous, mass production of foundry molds of a single form 
through the use of six identical matchplate mold patterns 
which pass repeatedly through the apparatus. 
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Still another aspect of the present invention provides for 
change from mass preparation of one form of mold to another 
without substantial interruption of the mold preparation cycle 
of the apparatus. 
A further aspect of the present invention provides for use of 

selectively engageable electromagnetic means to facilitate 
spacing apart and other operations on mold flasks and sections 
thereof. 

DESCRIPTION OF THE DRAWINGS 

The invention will be better understood from the following 
detailed description thereof taken in conjunction with the ac 
companying drawings in which: 

F.G. 1 is a schematic top plan view of a preferred embodi 
ment of the multistation apparatus of the invention; 

FIG. 2 is a top plan view of an embodiment of the apparatus 
of the invention in greater detail, with portions of the cope 
squeeze station and flasks in supply and removal areas cut 
away; 

FIG. 3 is an elevational view taken along line 3-3 of FIG. 2; 
FIG. 4 is a perspective view of a first embodiment of the 

flask-transporting carriage of the invention; 
FIG. 5 is an elevational view taken along line 5-5 of FIG. 2; 
FIG. 6 is an elevational view taken along line 6-6 of FIG. 2; 
FIG. 7 is an elevational view taken along line 7-7 of FIG. 2; 
FIG. 8 is a perspective view of a second embodiment of the 

flask transporting carriage of the invention; 
FIG. 9 is an elevational view taken along line 9-9 of FIG. 2; 
FIG. 10 is an elevational view taken along line 10-10 of 

FIG. 2; 
F.G. 11 is a fragmentary elevational view taken along line 

11-11 of FIG.7; 
FIG. 12 is a perspective view of an embodiment of the jolt 

apparatus of the invention; and 
FIG. 13 is a perspective view of a mold flask and matchplate 

mold pattern suitable for use in the practice of the invention. 
Referring first to FIG. 13, there is illustrated a mold flask 14 

comprising cope 15 and drag 20 sections. Also shown is a 
matchplate mold pattern 25 suitable for use with flask sections 
15, 20 in the practice of the invention. 

Flask cope section 15 includes walls 15a, 15b, 15c and 15d 
and flanges 16, 17 which flanges extend outwardly and 
generally perpendicularly from the walls. Similarly, flask drag 
section 20 includes walls 20a, 20b, 20c and 20d as well as 
flanges 21, 22. Cope flange 16 and drag flange 21, hereinafter 
referred to as "inner cope flange" and "inner drag flange" 
respectively, may be provided with apertures 18, 19 and pro 
jections 23, 24 (capable of fitting into apertures 18, 19). 
Providing such apertures and projections will permit position 
ing of one section atop the other in such a way that the sec 
tions are substantially interconnected and, at the incidence of 
a lateral force directed at the assembled flask or one of its sec 
tions, the sections will move together and not slide apart from 
each other. 

inner cope flange 16, inner drag flange 21 as well as cope 
flange 17 and drag flange 22, the latter two hereinafter 
referred to as "outer cope flange" and "outer drag flange' 
respectively, all may function as means by which a given sec 
tion or an assembled flask may be supported. Thus, if the flask 
is assembled with cope 15 atop drag 20, the assembly may be 
horizontally supported by supporting either the inner 21 or 
outer 22 drag flanges. Similarly, if the flask is assembled with 
drag 20 atop cope 15, the assembly may be horizontally sup 
ported by supporting either the inner 16 or outer 17 cope flanges. 

Preferably, at least portions of flask 14, specifically, flanges 
16, 17, 21, 22, would be made of iron or other magnetically at 
tractable material which would permit manipulation of a sec 
tion or the assembled flask with electromagnetic means. 
Further, walls 15a, 15b, 15c and 15d of cope 15 as well as 
walls 20a, 20b, 20c and 20d of drag 20 may be constructed to 
taper inwardly from inner flange to outer flange for better re 
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tention of sand or mold-forming material in the section when 
it is filled. It is also contemplated that flasks suitable for use in 
the practice of the invention may include "sand lock" means 
well known in the art to assist in retaining materials in filled 
sections. 

Matchplate mold pattern 25 is preferably provided with 
apertures 26, 27 which coincide spatially with apertures 18, 
19 of inner cope flange 16 and with projections 23, 24 of inner 
drag flange 21 so that cope 15 and drag 20 may be assembled 
with pattern 25 releasably secured therebetween. 

FIG. 1 presents a schematic illustration of a preferred em 
bodiment of the multistation apparatus of the invention in a 
preferred configuration with arrows indicating the direction of 
movement of mold flasks and matchplate mold patterns 
through the apparatus. 
Mold flasks having drag sections stacked atop cope sections 

are supplied by hydraulic means to a first, "A," transfer car 
riage at the Flask Insert station. Flasks are then individually 
moved by the carriage to the Pattern Insert station where flask 
sections are spaced apart to permit positioning of a 
matchplate mold pattern and thereafter closed together about 
the pattern. As indicated in the illustration, a pattern for use at 
the Insert station may derive from either the Pattern Supply 
Source or the Pattern Rollover station. The transfer carriage 
then moves the assembled flask and pattern to the Drag Fill 
station where sand or other suitable mold-forming material is 
deposited in the flask drag section. The Drag Fill station will 
preferably include mechanical jolt means for compacting the 
material in the drag section. 
The carriage will then move the flask preferably past a pres 

sure roller and strikeoff bar to an Idler station where the flask 
is made available for lateral movement to the flask Rollover 
station. 
Subsequent to movement by hydraulic means to the Pattern 

Rollover station, the flask is inverted and thereafter moved by 
other hydraulic means to the Cope Fill station where the cope 
section is filled with sand or other suitable mold-forming 
material. A second, "B,' transfer carriage then moves the 
flask, preferably past a pressure roller and strikeoff bar, to the 
Squeeze station. The Squeeze station includes pneumatic and 
hydraulic squeeze means for compacting the material in both 
cope and drag sections. The carriage then moves the flask to 
the Pattern Removal station where the filled flask sections are 
spaced apart and the pattern is removed by hydraulic means to 
the Pattern Rollover station for inverting. The filled, spaced 
apart flask sections are then moved to the Flask Removal sta 
tion and are thereafter removed from the carriage by hydrau 
lic means to another area for sprue drilling, core setting, clo 
sure, pouring and other such operations. 
As set forth in greater detail in following portions of the dis 

closure, the above-described apparatus is adapted to prepare 
molds in a continuous, mass production operation, with the 
first and second carriages capable of transferring three flask 
assemblies at a time, each from a given station to the next suc 
ceeding station. 

FIG. 2 illustrates the above-outlined multistation apparatus 
in greater detail. In discussion of FIG. 2 it will be helpful to 
note that, by means which shall be described in detail sub 
sequently, each of the "A" and "B" carriages may be: (i) 
raised; (2) moved in a first direction (advanced); (3) lowered; 
and (4) moved in a second direction opposite the first 
(retracted). 
Empty flasks 14, each having drag section 20 stacked atop 

cope section 15 are positioned in abutting fashion and pushed 
by selectively engageable hydraulic cylinder means along a 
double line 28 of supporting rollers. An individual flask is 
pushed until stopped by contact with shock absorber 60 (FIG. 
5) located at the Flask Insert station. The position of a flask as 
it is stopped at the flask Insert station is such that it may be 
picked up by the "A" carriage as the carriage is raised. Once 
picked up by the carriage, the flask is moved to the Pattern in 
sert station as the carriage is advanced. At the Pattern Insert 
station the flask comes to rest as the carriage is lowered prior 
to retraction. 
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4. 
At the Pattern Insert station the flask sections are spaced 

apart to allow positioning of a pattern between the sections. If 
the pattern derives from the Pattern Supply Source, it is posi 
tioned by means of a hydraulically extendable yoke 29 
adapted to carry in a pattern 25 from the Source. Once the 
flask sections are closed together about the pattern, yoke 29 is 
withdrawn. Alternately, the pattern may derive from the Pat 
tern Rollover station and in such case yoke 29 will be empty 
when extended between the spaced-apart sections and will 
receive and temporarily support the pattern coming from the 
Pattern Rollover station. Again, once the flask sections are 
closed together about the pattern, yoke 29 is withdrawn. The 
position of the flask after cope and drag sections are closed 
together about the pattern is such that the flask may be picked 
up by the carriage (since retracted) as it is again raised. Once 
picked up by the carriage, the flask is moved to the Drag Fill 
station as the carriage is again advanced. At the Drag Fill sta 
tion the flask comes to rest as the carriage is lowered prior to 
retraction. 
At the Drag Fill station sand or other mold-forming material 

is deposited in drag section 20, Preferably, the material is im 
pelled from hopper 71 (FIG. 5) by rotating blades 31. Further, 
the material deposited in drag 20 is preferably compacted by 
mechanically jolting the flask. The position of the flask upon 
completion of the operations taking place in the Drag Fill sta 
tion is such that the flask may be picked up by the carriage 
(since retracted) as it is once again raised. Once picked up by 
the carriage, the flask is moved to the Idler station as the car 
riage is once again advanced. At the Idler station the flask 
comes to rest on a double line 33 of supporting rollers as the 
carriage is lowered prior to retraction. In being moved from 
the Drag Fill station to the Idler station, it is preferable that 
the flask pass a vertically adjustable pressure roller 73 and ver 
tically adjustable strikeoff bar 72 (FIG. 5) which serve to com 
pact the material in drag 20 and level off some of the material 
which may extend out of the section. 
At the Idler station a selectively engageable hydraulic push 

cylinder means 34 which includes electromagnetic means for 
attaching the flask pushes the flask to the Flask Rollover sta 
tion. 
At the Flask Rollover station the flask is releasably secured 

in frame 35. Motor 36 function to invert frame 35 and the 
flask secured therein. Selectively engageable hydraulic pull 
cylinder means 37 then attached to the flask by electromag 
netic means and pulls the flask along double line 38 of sup 
porting rollers to the Cope Fill station. 
At the Cope Fill station sand or other mold-forming materi 

al is deposited in cope section 15. Preferably the material is 
impelled from hopper 108 (FIG. 9) by rotating blades 31. The 
position of the flask upon completion of the cope filling opera 
tion at the Cope Fill station is such that the flask may be 
picked up by the "B" carriage as it is raised. Once picked up 
by the carriage, the flask is moved to the Squeeze station as 
the carriage is advanced. At the Squeeze station the flask 
comes to rest as the carriage is lowered prior to retraction. In 
being moved from the Cope Fill station the the Squeeze sta 
tion, it is preferable that the flask pass a vertically adjustable 
pressure roller 105 and vertically adjustable strikeoff bar 104 
(FIG. 9) which serve to compact the material in cope 15 and 
level off some of the material which may extend out of the sec 
tion. 

At the Squeeze station pneumatic squeeze means, including 
a plurality of fingerlike projections 38, compact the material 
in cope i5 and hydraulic means further compact the material 
in drag 20. The position of the flask at the Squeeze station is 
such that the flask may be picked up by the carriage (since 
retracted) as it is again raised. Once picked up by the carriage, 
the flask is moved to the Pattern removal station as the car 
riage is again advanced. At the Pattern Removal station the 
flask comes to rest as the carriage is lowered prior to retrac 
tion. 
At the Pattern Removal station, hydraulically extendable 

yoke 39 is extended to support pattern 25. Flask sections are 
then spaced apart and come to rest on support means pro 
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vided on the carriage (since retracted). "Piggy-back' push 
cylinder means 130 (FIG. 10) then pushes pattern 25 out of 
yoke 39 into the Pattern Rollover station and thereafter both 
yoke 39 and cylinder means 130 are retracted. Spaced-apart 
cope 15 and drag 20 are moved to the Flask Removal station 
as the carriage is advanced. 
At the Pattern Rollover station, pattern 25 is inverted 

(simultaneously with the flask inversion which takes place at 
the Flask Rollover station) in order to prepare pattern 25 for 
possible reuse at the Pattern Insert station. 
At the Flask Removal station, hydraulic pull cylinder means 

140, 141 (FIG. 9) pull the spaced-apart sections along 
separate double lines of supporting rollers 136, 137 (FIG.9) 
to other areas where further molding operations take place. 
The operation of transfer carriage "A' is best illustrated by 

reference to the preferred embodiment shown in FIGS. 3 and 
4. The carriage is constructed in the form of a yoke having 
sides 40,41, extending substantially parallel to each other and 
joined to transverse bar 42. Bar 42 is pivotally interconnected 
by trunnion joint means 43 to rod 44 of horizontally aligned 
hydraulic cylinder 45. Sides 40, 41 are each provided with 
outwardly extending upper and lower flanges 46 and 47 
respectively. Each upper flange 46 is provided with a pair of 
downwardly oriented "roundway bearings' 48 and each lower 
flange 47 is provided with a pair of upwardly oriented "round 
way bearings' 49. Bearings 48, 49 cooperate respectively with 
horizontally extending cylindrical "ways'50, 51, enabling the 
carriage to be rolled either in a first direction (advanced) or in 
the opposite direction (retracted) along the "ways" by the 
forth and back movement of rod 44, "Ways'50, 51 are rigidly 
interconnected to beams 52 which are adapted to slide up and 
down along rods 53. Beams 52 are rigidly interconnected to 
H-frame 54 which is in turn rigidly interconnected to rod 55 of 
vertically aligned hydraulic cylinder 56. Upward and 
downward movement of rod 55 will result in raising and lower 
ing of the carriage due to the interconnection and/or coopera 
tion of H-frame 54, beams 52, "ways' 50, 51, "roundway 
bearings' 48,49, and carriage flanges 46, 47. 
Thus, by means above-described, the carriage may in 

sequence be: (1) raised; (2) moved in a first direction (ad 
vanced); (3) lowered; and (4) moved in a direction opposite 
the first (retracted). 

Carriage sides 40, 41 are further provided with three sets of 
complimentary, inwardly extending lug means, 57, 58, 59, 
each set being capable of supporting a mold flask along ap 
propriate flask flanges. 
Operation of the "A" carriage is best exemplified by the fol 

lowing recitation of how a first, second, third and fourth flask 
enter the apparatus and are affected by the sequential move 
ments of the carriage. For clarifying purposes, operations 
upon flasks at the individual stations are set forth in parenthes 
is. 

BACKGROUND 

First, second, third and fourth flasks, having drag 20 
stacked atop cope 15, are aligned in abutting fashion, sup 
ported on inner cope flange 17 along double line of rollers 28, 
with the first flask positioned at the Flask Insert station. 

FIRST CARRIAGE SEOUENCE 
1. Carriage Raised 
First flask lifted by carriage lugs 57 contacting flask outer 

cope flange 17. 
2. Carriage Advanced 
First flask moved to Pattern Insert station. (Second flaskin 

dexed to Flask insert Station) 
3. Carriage Lowered 
First flask lowered to rest at Pattern Insert station. 
4. Carriage Retracted 
(First flask undergoes pattern-inserting operations at the 

Pattern Insert station with the flask finally supported at 
horizontal level above original level upon entering Pattern In 
sert station), 
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6 
SECOND SEQUENCE 

1. Carriage Raised 
First flask lifted by carriage lugs 58 contacting flask outer 

cope flange 17. 
Second flask lifted by carriage lugs 57 contacting flask outer 

cope flange 17. 
2. Carriage Advanced 
First flask moved to Drag Fill station. 
Second flask moved to Pattern Insert station. 
(Third flask indexed to Flask Insert station). 
3. Carriage Lowered 
First flask lowered to rest at Drag Fill station. 
Second flask lowered to rest at Pattern Insert station. 
4. Carriage Retracted 
(First flask undergoes drag filling and compacting opera 

tions at the Drag Fill station.) 
(Second flask undergoes pattern inserting operations at the 

Pattern Insert station with the flask finally supported at 
horizontal level above original level upon entering Pattern In 
sert station.) 

THIRD SEQUENCE 
1. Carriage Raised 
First flask lifted by carriage lugs 59 contacting inner cope 

flange 16. 
Second flask lifted by carriage lugs 58 contacting outer 

cope flange 17. 
Third flask lifted by carriage lugs 57 contacting outer cope 

flange 17. 
2. Carriage Advanced 
First flask moved past pressure roller 73 and strikeoff bar 72 

to Idler station. 
Second flask moved to Drag Fill station. 
Third flask moved to Pattern Insert station. 
(Fourth flask indexed to Flask Insert station.) 
3. Carriage Lowered 
First flask lowered to rest on double line 33 of rollers at 

ldler station which support outer cope flange 17. 
Second flask lowered to rest at Drag Fill station. 
Third flask lowered to rest at Pattern insert station. 
4. Carriage Retracted 
(First flask pushed to Flask Rollover station.) 
(Second flask undergoes drag filling and compacting opera 

tions at the Drag Fill station.) 
(Third flask undergoes pattern inserting operations at the 

Pattern Insert station with flask finally supported at horizontal 
level above original level upon entering Pattern Insert sta 
tion.) 

FIG. 5 illustrates the apparatus of the Flask Insert, Pattern 
Insert and Drag Fill stations in greater detail. 
As previously described, flasks 14 with drag 20 sections 

stacked atop cope 15 sections are indexed toward the Flask 
insert station along double line 28 of rollers. A given flask will 
stop in the flask insert station upon contacting shock absorber 
60. 
A flask at the Flask Insert station is lifted by "A" carriage 

lugs 57 contacting outer cope flange 17, is moved to the Pat 
tern Insert station and is lowered to rest with outer cope flange 
17 supported by lower platen 61. The initial horizontal level of 
the flask as it is supported on platen 61 is substantially the 
same as the horizontal level of the flask at the Flask Insert sta 
tion. 
Lower platen 61 is provided with selectively engageable 

electromagnetic means 62, 63 which function to releasably 
secure outer cope flange 17 to platen 61. Further, platen 61 is 
rigidly connected to rod 64 of vertically aligned cylinder 65. 

In substantially aligned position above lower platen 61 is 
upper platen 66. Platen 66 is provided with selectively engage 
able electromagnetic means 67, 68 for releasably securing 
outer drag flange 22 to platen 66 and is further rigidly con 
nected to rod 69 of vertically aligned cylinder 70. 
As a flask is lowered to rest on lower platen 61, electromag 

netic means 62, 63 are engaged to secure outer cope flange 
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17, and thus cope 15, to platen 61. Rod 69 is then extended 
downward from cylinder 70, bringing upper platen 66 into 
contact with outer drag flange 22. Electromagnetic means 67, 
68 are engaged to secure outer drag flange 22, and thus drag 
20, to platen 66. Rod 69 is then retracted, raising platen 66 
and thereby spacing apart drag 20 from cope 15 to permit 
positioning of pattern 25 therebetween. 
Yoke 29 is then extended. As mentioned previously, if the 

pattern for insertion between cope 15 and drag 20 is to derive 
from the Pattern Supply Source, it will be carried in by yoke 
29 on rollers 29a. If, however, the pattern is to derive from the 
Pattern Rollover station, yoke 29 will be empty when ex 
tended, but will receive the pattern on rollers 29a as the pat 
tern is moved from the Pattern Rollover station. 
With pattern 25 in position on yoke 29 between cope 15 

and drag 20, rod 64 is extended from cylinder 65, raising 
platen 61 and cope 15 secured thereto until inner cope flange 
16 contacts pattern 25. At the same time, rod 69 is extended 
from cylinder 70, lowering platen 66 and drag 20 secured 
thereto until inner drag flange 21 contacts pattern 25. Elec 
tromagnetic means 62, 63 and 67, 68 are disengaged and rod 
69 is retracted, raising platen 66 away from drag 20. Yoke 29 
is retracted. As a result of the above operations, pattern 25 is 
positioned between cope 15 and drag 20 and flask 14 rests on 
platen 61 at a horizontal level above the horizontal level which 
it had at the Pattern Insert station. Such change in horizontal 
level permits flask 14 to be lifted by carriage lugs 58 on the 
'A' carriage. 
A flask with pattern inserted at the Pattern Insert station is 

lifted by the "A" carriage lugs 58 contacting outer cope flange 
17, moved to the Drag Fill station and lowered to rest on 
platen 146. Sand or other suitable mold-forming material is 
released from hopper 71 for deposit in drag 20, preferably 
being impelled into drag 20 by means of rotating blades 31. 
Operation of the mechanical jolt mechanism may take place at 
this time. Detailed discussion of the method of operation of 
the jolt is presented subsequently. The horizontal level of flask 
14 at the Drag Fill station is such that flask 14 may be lifted by 
carriage lugs 59 contacting inner cope flange 16 as the "A" 
carriage (since retracted) is raised. 
A flask with drag 20 filled at the Drag Fill station is lifted by 

the "A" carriage lugs 59, moved to the Idler station and 
lowered to rest with outer cope flange 17 supported on double 
line 33 of rollers. In being transferred from Pattern Insert sta 
tion to Idler station, it is preferable that the flask pass pressure 
roller 73 which functions to compact the material in drag 20. 
Further the flask may preferably pass strikeoff bar 72, which 
functions to level off some of the sand or like material which 
may extend out of drag 20 after drag filling operations. 
The Idler station is so named because none of the critical 

functions of mold preparation are performed at the station. 
Rather, the function of the station is to provide for lateral 
movement of the flask to the Flask Roltover station. This is ac 
complished through use of hydraulic cylinder means 34 com 
prising cylinder 34a, rod 34b and selectively engageable elec 
tromagnetic means 34c on rod 34b (FIG. 2). 
Once the "A" carriage is retracted following lowering of 

flask 14 onto double line 33 of rollers, electromagnetic means 
34c are engaged and rod 34b is extended to contact the flask. 
Electromagnetic means 34c secure the flask to rod 34b. Rod 
34b is further extended to push the flask into the Flask Rol 
lover station. Electromagnetic means 34c are thereafter disen 
gaged, releasing the flask from secured contact with rod 34b 
and rod 34b is retracted (in time to permit the "A" carriage to 
advance another flask to the Idler station). 
Operation of the Flask Rollover station is best understood 

with reference to FIG. 6. The flask rollover apparatus com 
prises frame 35 connected by shaft 36a to motor 36. Frame 35 
is fitted with two double lines 74, 75 of rollers and two platens 
76, 77, each platen respectively connected to rods 78, 79 of 
cylinders 80, 81. Preferably included are platen guide means 
82. 
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In use, a flask 14 will be pushed into frame 35 from the Idler 

station and supported by double line 74 of rollers contacting 
outer cope flange 17. The spaced relationship of the two dou 
ble lines of roilers is such that with double line 74 of rollers 
supporting outer cope flange 17, double line 75 of rollers is 
closely adjacent outer drag flange 22. Cylinders 80, 81 extend 
rods 78,79, securing flask 14 between platens 76, 77. Motor 
36 is then actuated, turning shaft 36a and rotating frame 35 
through 180 and inverting flask 14. Rods 78, 79 are 
thereafter retracted moving platens 76, 77 out of contact with 
flask 14. It will be appreciated that, after inversion, flask 14 
has empty cope 15 stacked atop filled drag 20, with flask 14 
being supported by double line 75 of rollers contacting outer 
drag flange 22. It will also be appreciated that contact of 
platen 77 with flask 14 may serve to further compact mold 
forming material in drag 20. 

Flask 14 is transferred from the Flask Rollower station to the 
Cope Fill station by hydraulic cylinder means 37 comprising 
cylinder 37a, rod 37b and selectively engageable electromag 
netic means 37c (FIG. 2). 
Once flask 14 has been inverted, electromagnetic means 

37c are engaged and rod 37b is extended to contact the flask, 
electromagnetic means 37c functioning to secure the flask to 
rod 37b. Rod 37b is then retracted to pull the flask into the 
Cope Fill station along double line 38 of rollers. Electromag 
netic means 37c are thereafter disengaged, releasing the flask, 
and rod 37b is further retracted. 
Once a flask has progressed to the Cope Fill station, its 

further movements are substantially affected by the operation 
of the "B" carriage. It is therefore appropriate to presently 
consider the construction and operation of that carriage in 
reference to FIGS. 7 and 8. 
The carriage is constructed in the form of a yoke, having 

sides 83, 84, extending substantially parallel to each other and 
joined to transverse bar 85. It may be noted that sides 83, 84 
of the "B" carriage are substantially similar to sides 40, 41 of 
the 'A' carriage, differing only in that sides 83, 84 include 
paired vertically extending members, 83a, 84a and horizon 
tally extending members 83b, 84b. Bar 85 is pivotally inter 
connected by trunnion joint means 86 to rod 87 of horizon 
tally aligned hydraulic cylinder 88. Sides 83, 84 are each pro 
vided with outwardly extending upper and lower flanges 89, 
90. Each upper flange 89 is provided with a pair of 
downwardly oriented "roundway bearings'91 and each lower 
flange 90 is provided with a pair of upwardly extending 
"roundway bearings' 92. Bearings 91, 92 cooperate respec 
tively with horizontally extending cylindrical "ways' 93, 94, 
enabling the carriage to be rolled either in a first direction (ad 
vanced) or in the opposite direction (retracted) along the "- 
ways' by the forth and back movement of rod 87. "Ways'93, 
94 are rigidly interconnected with beams 95 which are 
adapted to slide up and down along rods 96. Beams 95 are 
rigidly interconnected to H-frame 97 which is in turn rigidly 
interconnected to rod 98 of vertically aligned hydraulic 
cylinder 99. Upward and downward movement of rod 98 will 
result in raising and lowering of the carriage due to the inter 
connection and/or cooperation of H-frame 97, beams 95, "- 
ways' 93, 94, "roundway bearings" 91, 92, and carriage 
flanges 89,90. 

Thus, by means above described, the carriage may in 
sequence by: (1) raised; (2) moved in a first direction (ad 
vanced); (3) lowered; and (4) moved in a direction opposite 
the first (retracted). 

Carriage sides 83, 84 are further provided with four sets of 
complimentary, inwardly extending lugs, 100, 101, 102, 103, 
each set being capable of supporting a mold flask or, as need 
be, a mold flask section along appropriate flask flanges. Lugs 
102 are of a "snap-lock" variety allowing for a specialized 
function discussed in detail subsequently. 

Operation of the "B" carriage is best exemplified by the fol 
lowing recitation of how a first, second, third and fourth flask 
are affected by the sequential movements of the carriage. For 
clarifying purposes, operations upon flasks by the "A" car 
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riage and operations at individual stations are set forth in parenthesis. 

BACKGROUND 

The four flasks are in the following positions immediately 
prior to the start of the first sequence of the "B" carriage: the 
first flask is at the Cope Fill station; the second flask is secured 
at the Flask Rollover station; the third flask is in transit on the 
"A" carriage from the Drag Fill station to the laler station; 
and the fourth flask is in transit on the "A" carriage from the 
Pattern Insert station to the Drag Fill station. 

FIRST CARRIAGE SEQUENCE 
1. Carriage Raised 
First flask lifted by carriage lugs 100 contacting inner drag 

flange 21. 
(Second flask inverted at Flask Rollover station.) 
(Third flask lowered to rest at the Idler station.) 
(Fourth flask lowered to rest at the Drag Fill station.) 
2. Carriage Advanced 
First flask moved to Cope Squeeze station, preferably past 

pressure roller 105 and strikeoff bar 104. 
(Second flask contacted by electromagnetic means 37c of 

extending rod 37b.) 
(Third flask contacted by electromagnetic means 34c of ex 

tending rod 34b.) 
(Fourth flask undergoes filling and compacting operations 

at Drag Fill station.) 
3. Carriage Lowered 
First flask lowered to rest at Squeeze station. 
(Second flask pulled to Cope Fill station.) 
(Third flask pushed to Flask Rollover station.) 
(Fourth flask lifted by "A" carriage.) 
4. Carriage Retracted 
(First flask undergoes compacting operations at Cope 

Squeeze station.) 
(Second flask undergoes filling operations at Cope Fill sta 

tion.) 
(Third flask secured at Flask Rollover station.) 
(Fourth flask moved on "A" carriage from Drag Fill station 

to laler station.) 

SECOND CARRIAGE SEQUENCE 
1. First flask lifted by carriage lugs 101 contacting outer 

drag flange 22. 
Second flask lifted by carriage lugs 100 contacting inner 

drag flange 21. 
(Third flask inverted at Flask Rollover station.) 
(Fourth flask lowered to rest at Idler station.) 
2. Carriage Advanced 
First flask moved to Pattern Removal station. 
Second flask moved to Cope Squeeze station, preferably 

past pressure roller 105 and strikeoff bar 104. 
(Third flask contacted by electromagnetic means 37c of ex 

tending rod 37b.) 
(Fourth flask contacted by electromagnetic means 34c of 

extending rod 34b.) 
3. Carriage Lowered 
First flask lowered to rest at the Pattern Removal station. 
Second flask lowered to rest at the Squeeze station, 
(Third flask pulled to Cope Fill station.) 
(Fourth flask pushed to Flask Rollover station.) 
4. Carriage Retracted 
(First flask undergoes pattern removal operations at Pattern 

Removal station, with cope 15 raised to rest with inner cope 
flange 16 on carriage lugs 102 and drag 20 lowered to rest 
with outer drag flange 22 on carriage lugs 103. 
(Second flask undergoes compacting operation at Squeeze 

station.) 
(Third flask undergoes filling operation at Cope Fill sta 

tion.) 
(Fourth flask is secured at Flask Rollover station.) 
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THIRD CARRIAGE SEQUENCE 

1. Carriage Raised 
Cope 15 and drag 20 of first flask raised with carriage. 
Second flask lifted by carriage lugs 101 contacting outer 

drag flange 22. 
Third flask lifted by carriage lugs 100 contacting inner drag 

flange 21. 
(Fourth flask inverted at Flask Rollover station.) 
2. Carriage Advanced 
Cope 15 and drag 20 of first flask moved to Flask Removal 

station. 
Second flask moved to Pattern Removal station, 
Third flask moved to Squeeze station. 
(Fourth flask contacted by electromagnetic means 37c on 

extending rod 37b.) 
3. Carriage Lowered 
Cope 15 and drag 20 of first flask lowered to rest at Flask 

Removal station. 
Second flask lowered to rest at Pattern Removal station. 
Third flask lowered to rest at Cope Squeeze station. 
(Fourth flask pulled to Cope Fill station.) 
4. Carriage Retracted 
(Cope 15 and drag 20 of first flask removed by hydraulic 

cylinder means 140 and 141 (FIG.9) respectively.) 
(Second flask undergoes pattern removal operation at Pat 

tern Removal station with cope 15 of second flask raised to 
rest with inner cope flange 16 on carriage lugs 102 and drag 
20 of second flask lowered to rest with outer drag flange 22 on 
carriage lugs 103.) 

(Third flask undergoes compacting operation at Squeeze 
station.) 

(Fourth flask undergoes filling operation at 
tion.) 

FIGS. 9, 10 and 11 illustrate the apparatus of the Cope Fill, 
Squeeze, Pattern Removal, Flask Removal, and Pattern Rol 
lover stations in greater detail. 
A flask 14 is positioned at the Cope Fill station having cope 

15 empty and drag 20 filled with mold-forming material. Flask 
14 rests at the station with outer drag flange 22 supported on 
double line 38 of rollers. Sand or other mold-forming material 
is released from hopper 108 for deposit in cope 15, preferably 
being impelled by rotating blades 31. 
With cope 15 filled, flask 14 is lifted by 'B' carriage lugs 

100 contacting inner drag flange 21 as the carriage is raised. 
Once picked up by the carriage, flask 14 is moved, preferably 
past strikeoff bar 104 and pressure roller 105 to the Squeeze 
station and there lowered to rest above platen 109 with outer 
drag flange 22 centered by tapering guide members 106.a for 
support on lugs 106b of vertical support members 107. The 
carriage thereafter is retracted. 

Platen 109 is rigidly connected to rod 110 of vertically 
aligned cylinder 111. In spaced relation above platen 109 is 
pneumatic squeeze means 112 comprising resilient flexible 
diaphragm 113 having fingerlike projections 114, chamber 
115 and air supply conduit 116. Rod 110 is extended, com 
pressively contacting platen io9 with the material in drag 20 
and lifting flask 14 upward until the material in cope 15 is 
brought into compressive contact with fingerlike projections 
114 of diaphragm 113, thus compacting the material in both 
cope 15 and drag 20. Air under pressure is then introduced 
into chamber 115 through conduit 16 causing projections 
114 to extend still further into the material in cope 15 as 
diaphragm 113 is stretched or "ballooned' downward by the 
air. Thereafter the air is exhausted from chamber 115 and 
resilient flexible diaphragm 113 returns to its original un 
stretched position. Rod 10 is retracted, lowering flask 14 
from squeeze means 112. 

After the squeeze operation, the position of flask 14 is such 
that the flask may be picked up on outer drag flange 22 by lugs 
101 of the carriage (since retracted) as it is again raised. Once 
picked up by the carriage, flask 14 is moved to the Pattern 
Removal station and lowered to be supported on lower platen 
117. The carriage is thereafter retracted. 

Cope Fill sta 
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Lower platen 117 is provided with selectively engageable 
electromagnetic means 118, 119 which function to releasably 
secure outer drag flange 22 to platen 117. Further, platen 117 
is rigidly interconnected to rod 120 of vertically aligned 
hydraulic cylinder 121. 

In substantially aligned position above lower platen 117 is 
upper platen 122. Platen 122 is provided with selectively en 
gageable electromagnetic means 123, 124 for releasably 
securing cope outer flange 17 to platen 122 and is further 
rigidly interconnected to rod 125 of vertically aligned hydrau 
lic cylinder 126. Either or both platens 117, 122 may be pro 
vided with platen guide means 127. 
As a flask 14 is lowered to rest on platen 117, electromag 

netic means 118, 119 are engaged to secure outer drag flange 
22 and thus drag 20, to platen 117. Rod 125 is then extended 
downward from cylinder 126, bringing upper platen 122 into 
contact with outer cope flange 17. Electromagnetic means 
123, 124 are engaged to secure outer cope flange 17, and thus 
cope 15, to platen 122. 
Yoke 39, comprising upper double line 39a of rollers and 

lower double line 39b of rollers, is advanced to support and 
secure pattern 25 along its edges. With pattern 25 thus 
secured in yoke 39, rods 120, 125 are retracted, lowering drag 
20 and raising cope 15. (At the time of the above raising and 
lowering operations the 'B' carriage has been retracted.) 
Drag 20 is lowered to rest with carriage lugs 103 supporting 
outer drag flange 22. Cope 15 is raised until outer cope flange 
17 is supported on carriage snap-lock lugs 102. 
Snap-lock lugs 102 include rounded sides 102a and planar 

sides 102b. Further, lugs 102 are interconnected to spring 
means 128 and are adapted to rotate through approximately 
90 about shaft 129. As cope 15 is raised, outer cope flange 7 
contacts rounded sides 102a causing lugs 102 to rotate about 
shaft 129. Immediately upon cope flange 17 clearing past 
rotated lugs 102, spring means 128 "snap' lugs 102 down to 
their original position, providing planar sides 102 for support 
of the flange. Once cope 15 and drag 20 are in position for 
support on lugs 102, 103 respectively, electromagnetic means 
118, 119, 123, 124 are disengaged. 
"Piggy-back" push cylinder means 130 comprising head 

131 affixed to rod 132 of a horizontally aligned hydraulic 
cylinder (not shown) will function to remove pattern 25 from 
yoke 39. With pattern 25 supported and secured in yoke 39 
and with cope 15 and drag 20 respectively raised and lowered, 
rod 132 is extended so that head 131 contacts pattern 25 and 
rolls it into the Pattern Rollover station. At the pattern Rol 
lover station, pattern 25 is supported and secured between 
first and second double lines 133, 134 of rollers along frame 
135. With pattern 25 thus secured, actuation of motor 36 will 
rotate shaft 36b attached to flask frame 35 and rotate frame 
135 through 180, inverting pattern 25. 

It should be appreciated that if a first pattern is supported in 
frame 135 at the Pattern Rollover station at the time a second 
pattern is moved in from the Pattern Removal station, the first 
pattern will be displaced, rolling out of frame 135 onto ex 
tended yoke 29 at the Pattern insert station. 
Cope 15, supported on outer cope flange 17 by carriage lugs 

102, and drag 20, supported on outer drag flange 22 by car 
riage lugs 103, will rise with the carriage as it is raised. As the 
carriage is advanced, cope 15 and drag 20 will move to the 
Flask Removal station. Since cope 15 and drag 20 are ad 
vanced on the carriage in raised position each section will 
clear the heads 138, 139 of hydraulic pull cylinder means 140, 
141. As the carriage is lowered, cope 15 is lowered to rest with 
inner cope flange 16 supported on double line 136 of rollers 
and drag 20 is lowered to rest with inner drag flange 21 on 
double line 137 of rollers. As rods 142, 143 retract into cylin 
ders 144, 145 of hydraulic pull cylinder means 140, 141, head 
138 contacts inner cope flange 16, pulling cope 15 from the 
Flask Removal station and similarly, head 139 contacts outer 
drag flange 22 pulling drag 20 from the Flask Removal station. 
The mechanical jolt apparatus of the invention which is 

preferably employed at the Drag Fill station is illustrated in 
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detail in FIGS. S and 12. A flask 14, moved to the Drag Fill 
station by the "A" carriage, will be lowered to rest with outer 
flange 17 supported on platen 146. Platen 146 has 
downwardly extending supportive members 146a which are 
rigidly attached to side beams 147a of H-frame 147. Rigidly 
attached to cross beam 147b of H-frame 147 is vertically 
aligned hydraulic cylinder 148 having rod 149. 

Side beams 147a of H-frame 147 are each rigidly attached 
to inverted U-frames 150. U-frames 150 are resiliently 
mounted on spring means 151 attached to side beams 152a of 
base frame 52. Mounted on each of U-frames 150 is a verti 
cally aligned cylinder 153 having a rod 154. Rigidly attached 
to rods 154 is rectangular flask-clamping frame 155. 

In spaced relation below platen 146 is platen 156. Platen 
156 has downwardly extending supportive members 156a 
which are resiliently mounted on spring means 157 attached 
to crossbeams i52b of base frame 152. Affixed to the under 
side of platen 156 are a pair of double-shaft contrarotating 
motors 158. 

In operation, a flask 14 is lowered to rest with outer cope 
flange 17 on platen 146. Rods 154 are retracted by cylinders 
153, lowering flask clamping frame 155 into contact with 
outer drag flange 22, thus releasably securing flask 14 to 
platen 146. It should be noted that the open rectangular con 
struction of flask-clamping frame 155 permits deposit of sand 
or other mold-forming material in drag 20 from hopper 71. 
Meanwhile, double-shaft contrarotating motors 158 are 

continuously in operation, imparting a continuous vertical 
reciprocating motion to resiliently mounted platen 156. With 
flask 14 secured to platen 146, rod 49 is extended from 
cylinder 150, contacting platen 156 and moving platen 156 
into contact with platen 146. Thus, the continuous vertical 
reciprocating motion of platen 156 is selectively imparted to 
platen 146 and flask 14 is secured thereto. The reciprocating 
motion thus supplied to flask 14 serves to jolt and compact 
material in drag 20 about pattern 25. 

After sufficient jolting, rod 149 is retracted, allowing platen 
156 to move downwardly and away from contact with platen 
146. Rods 154 are thereafter extended, raising clamping 
frame 155 from contact with outer drag flange 22, and thus 
releasing flask 14 from secured position on platen 146. Flask 
14 is thus freed for transfer by the "A" carriage to the Idler 
station. 
The method of the invention, as well as the coordinated 

operation of the apparatus of the invention, will be best un 
derstood through consideration of the following outline which 
sets forth in considerable detail a preferred order of opera 
tions at each station. 

STATION AND CARRIAGE OPERATIONSEQUENCES 
I. Flask insert Station 
A. Idle Condition 
1. "A" transfer carriage in retracted position. 2. Row of 
flasks 14 having drags 20 stacked atop copes 15 resting 
on double line 28 of rollers. 3. Indexing cylinder rod (not 
shown) in retracted position. 

B. Sequence 
1. Indexing cylinder rod extended, advancing row of flasks 
14 toward Pattern Insert station. 

2. Flasks stopped by contact of first flask with shock ab 
sorber 60, 

3. Indexing rod retracted. 
4. "A" carriage picks up flask 14 immediately adjacent 
shock absorber 60 and advances the flask to the Pattern 
Insert station. 

5. Sequence repeats. 
II. Pattern Insert Station 
A. Idle Condition 
1. "A" transfer carriage in retracted position. 
2. Lower platen 61 down (rod 64 retracted). 
3. Electromagnetic means 62, 63 disengaged. 
4. Upper platen 66 up (rod 69 retracted). 
5. Electromagnetic means 67, 68 disengaged. 
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6. Yoke 29 at rest at Pattern Supply Source. 
B. Sequence 
1. Flask 14 at Flask insert station picked up by "A" car 
riage, moved to Pattern Insert station and lowered to 
platen 61. 

2. Electromagnetic 62, 63 engaged, securing cope 15 to 
platen 61 by outer cope flange 17. 

3. Rod 69 extended, lowering platen 66 to contact with 
outer drag flange 22. 

4. Electromagnetic means 67, 68 engaged, securing drag 20 
to platen 66 by outer drag flange 22. 

5. Rod 69 retracted, raising drag 20. 
6. Yoke 29 bearing pattern 25 extended between spaced 

apart cope 15 and drag 20. (Note: (1) if there is a pattern 
in the Pattern Rollover station at this time and it is desired 
to reuse that pattern for mold preparation, yoke 29 will 
be extended empty and will receive the pattern from the 
Pattern Rollover station. (2) If there is a pattern in the 
Pattern Rollover station at this time and it is desired sub 
stitute another pattern for mold preparation, yoke 29 will 
be extended empty and will receive the pattern from the 
Pattern Rollover station. Thereafter, the apparatus at all 
stations will be temporarily halted. Yoke 29 will be 
retracted and a different pattern will be manually sub 
stituted for that one on the yoke. The yoke will then be 
extended and all station operations will be resumed.) 

7. Rod 64 extended, raising cope 15 into contact with pat 
term 25. 

8. Rod 69 extended, lowering drag 20 into contact with pat 
tern 25. 

9. Yoke 29 retracted. 
10. Electromagnetic means 67, 68 disengaged, releasing 
drag 20. 

11. Rod 69 retracted, raising platen 66. 
12. Electromagnetic means 62, 63 disengaged. 
13. "A" carriage retracted. 
14. "A" transfer carriage picks up flask 14 and advances it 
to the Drag Fill station. 

15. Rod 64 retracted, lowering platen 61. 
16. Sequence repeated. 

Ill. Drag Fill Station 
A. Idle Condition 
1. "A" transfer carriage in retracted position. 
2. Frame 155 raised (rods 154 extended), 
3. Motors 158 running, imparting continuous vertical 

reciprocating motion to platen 156. 
4. Blades 31 rotating. 
B. Sequence 
l. Flask 14 at Pattern Insert station picked up by "A" car 

riage, moved to Drag Fill station and lowered to rest with 
outer cope flange 17 on platen 146. 

2. Rods 154 retracted, lowering frame 155 to secure flask 
14 to platen 146. 

3. Sand released from hopper 32 to be impelled by blades 
31 into drag 20. 

4. Rod 149 extended, moving platen 156 into contact with 
platen 146, jolting flask 14. 

5. Rod 149 retracted. 
6. Rod 154 extended, moving frame 155 away from flask 

14. 
7. "A" carriage retracted. 
8. "A" carriage picks up flask 14 and advances it past pres 

sure roller and strikeoff bar 7273 to the Idler station. 9. Sequence repeated. 
IV. Idler Station 
A. Idle Condition 
1. "A" transfer carriage in retracted position. 
2. Rod 34b in retracted position. 
3. Electromagnetic means 34c disengaged. 
B. Sequence 
i. Flask 14 at Drag Fill station picked up by "A" carriage, 
moved to the laler station and lowered to rest on double 
line 33 of rollers. 

2. "A" carriage retracted. 
3. Electromagnetic means 34c engaged. 
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4. Rod 34b extended, pushing flask 14 into Flask Rollover 

station. 
5. Electromagnetic means 34c disengaged. 
6. Rod 34b retracted. 
7. Sequence repeated. 

V. Flask Rollover Station 
A. Idle Condition 
1. Platen 76 down (rod 78 retracted). 
2. Platen 77 down (rod 79 retracted). 
3. Motor 36 disengaged. 
B. Sequence 
1. Rod 34b pushes flask 14 from idler station to Flask Rol 
lover station, flask 14 coming to rest on double line 74 of 
rollers. 

2. Rods 78, 79 extended, securing flask 14 between platens 
76,77. 

3. Motor 36 engaged, rotating shaft 36a and frame 35 
through 180, inverting flask (also rotating shaft 36b). 

4. Rods 78, 79 retracted, releasing flask 14 from between 
platens 76, 77, flask 14 coming to rest on double line 75 
of rollers. 

5. Rod 37b removes flask 14 from Flask Rollover station to 
Cope Fill station. 

6. Sequence repeated. (Note: Since frame 35 has been in 
verted, the next flask will be initially supported on double 
line 75 of rollers.) 

VI. Fill Station 
A. Idle Condition 
1. Rod 37b in retracted position. 
2. "B" transfer carriage in advanced position. 
3. Electromagnetic means 37c disengaged. 
4. Blades 31 rotating. 
B. Sequence 
1. Rod 37b extended to flask 14 at Flask Rollover station. 
2. Electromagnetic means 37c engaged, securing flask 14. 
3. Rod 37b partially retracted, pulling flask 14 to Drag Fill 

station on double line 38 of rollers. 
4. Electromagnetic means 37c disengaged. 
5. Rod 37b further retracted. 
6. Sand released from hopper 108 to be impelled by blades 
31 into cope 15. 

7. "B" carriage retracted. 
8. "B" carriage picks up flask 14, advances it past strikeoff 

fan 104 and pressure roller 105 to Cope Squeeze station. 
9. Sequence repeated. 

VII. Squeeze Station 
A.ldle Condition 
1. Platen 109 down (rod 110 retracted). 
2. Diaphragm 113 in unexpanded state. 
3. "B" transfer carriage in retracted position. B. Sequence 
1. Flask 14 at Cope Fill station picked up by "B" carriage, 
moved to Cope Squeeze station and lowered to rest on 
lugs 106b. 

2. Rod 110 extended, contacting platen 109 with material in 
drag 20 and raising flask 14 until projections 114 contact 
material in cope 15, simultaneously compacting material 
in cope 15 and drag 20. 

3. Air under pressure supplied to chamber 115 through con 
duit 116, expanding diaphragm 113 and thus forcing pro 
jections 114 further into material in cope 15. 

4. Chamber 115 exhausted, diaphragm 113 returning to 
unexpanded state, 

5. Rod 110 retracted, lowering flask 14 to lugs 106b. 
6. "B" carriage retracted. 
7, "B" carriage picks up flask 14 and advances it to the Pat 

tern Removal station. 
8. Sequence repeated. 

VIII. Pattern Removal Station 
A. Idle Condition 
1. Platen 122 raised (rod 25 retracted). 
2. Electromagnetic means 123, 124 disengaged. 
3. Platen 117 raised (rod 120 extended). 
4. Electromagnetic means 118, 119 disengaged. 
5. Yoke 39 in retracted position. 
6. Rod 132 in retracted position. 
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7. "B" transfer carriage in retracted position. 
B. Sequence 
1. Flask 14 at Squeeze station picked up by "B" carriage, 
moved to Pattern Removal station and lowered to rest on 
platen 117. 

2. Electromagnetic means 18, 119 engaged, securing drag 
20 to platen 117. 

3. Rod 125 extended, contacting platen 122 with outer cope 
flange 17. 

4. Electromagnetic means 123, 124 engaged, securing cope 
15 to platen 122. 

5. Yoke 39 extended to support and secure pattern 25 
between upper and lower double lines 133, 134 of rollers. 

6. "B" carriage retracted. 
7. Rod 126 retracted, raising cope 15 to rest on carriage 

lugs 102. 
8. Electromagnetic means 123, 124 disengaged. 
9. Rod 120 retracted, lowering drag 20 to rest on carriage 

lugs 103. 
10. Electromagnetic means 118, 19 disengaged. 
11. Rod 132 extended, head 131 pushing pattern 25 into 
Pattern Rollover station. (Note: If a first pattern is in the 
Pattern Rollover station, movement of a second pattern 
from the Pattern Removal station will displace the first 
and force it into the Pattern Insert station.) 

2. Rod 132 retracted. 
13Yoke 39 retracted. 
14. "B" carriage raised cope 15 and drag 20 and advances 
each to the Flask Removal station. 

15. Rod 120 extended, raising platen 117. 
16. Sequence repeated. 

IX. Pattern Rollover Station 
A. Edle Condition 
1. Frame 135 either supports and secures a pattern or not, 
depending on whether or not a flask has previously un 
dergone pattern removal operations. 

2. Motor 36 disengaged. 
B. Sequence 
1. Pattern 25 pushed by head 131 into position between 
upper and lower double lines 133, 134 of rollers of frame 
135. (Note: If a pattern is in frame 135 at the time, the 
pattern will be moved to the Pattern Insert station.) 

2. Motor 36 is engaged and rotates shaft 36a, frame 35, 
shaft 36b and frame 135 through 180, inverting pattern 
25. 

3. Motor 36 disengaged. 
4. Sequence repeated. 

X. Flask Removal Station 
A. Idle Condition 
1. Rods 142, 143 extended. 
2. "B" transfer carriage in retracted position. 
B. Sequence 
1. Cope 15 and drag 20 at the Pattern Removal station are 
raised with the "B" carriage, advanced to the Flask 
Removal station, and lowered to rest with cope 15 sup 
ported on inner cope flange 16 by double line 136 of rol 
lers and drag 20 supported on outer drag flange 22 by 
double line 137 of rollers. 

2. 'B' carriage retracted. 
3. Rods 142, 143 retract, causing heads 138, 139 to contact 
cope 15 and drag 20 respectively, pulling the sections 
from the flask Removal station, 

4. Rods 142, 143 extended. 
5. Sequence repeated. 
Obviously, many modifications and variations of the above 

described invention may be made without departing from the 
spirit and scope thereof. As an example, the jolt apparatus of 
the invention may be employed with other mold producing ap 
paratus known in the art or may be adapted to perform other 
tasks requiring mechanical agitation. Therefore, only such 
limitations as are indicated in the appended claims should be 
placed thereon. 
What is claimed is: 
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1. Multistation apparatus for automatic continuous prepara 

tion of molds from mold flasks having cope and drag sections, 
matchplate mold patterms and mold-forming material, said ap 
paratus comprising: 
means for supplying mold flasks having a drag section posi 

tioned atop a cope section; 
means for spacing apart mold flask drag and cope sections 

permitting insertion of a matchplate mold pattern 
therebetween; 

means for inserting a matchplate mold pattern between 
spaced-apart mold flask drag and cope sections; 

means for closing together mold flask drag and cope sec 
tions with a matchplate mold pattern positioned 
therebetween; 

means for filling a mold flask drag section with mold-form 
ing material; 

means for compacting mold-forming material in a mold 
flask drag section; 

means for inverting a mold flask; 
means for filling a mold flask cope section with mold-form 

ing material; 
means for compacting mold-forming material in a mold 

flask cope section; 
means for spacing apart mold flask cope and drag sections 

having a matchplate mold pattern positioned 
therebetween, permitting removal of the matchplate 
mold pattern; 

means for removing a matchplate mold pattern from 
between spaced-apart mold flask cope and drag sections; 

means for inverting a matchplate mold pattern; and 
means for individually supporting and removing spaced 

apart mold flask cope and drag sections. 
2. Apparatus as set forth in claim wherein said means for 

compacting mold-forming material in said drag section in 
cludes agitating means. 

3. Apparatus as set forth in claim 2 wherein said agitating 
means comprises jolt means. 

4. Apparatus as set forth in claim 1 wherein said means for 
compacting mold-forming material in said drag section in 
cludes hydraulic squeeze means. 

5. Apparatus as set forth in claim 1 wherein said means for 
compacting mold-forming material in said cope section in 
cludes squeeze means. 

6. Apparatus as set forth in claim 5 wherein said squeeze 
means comprises pneumatic squeeze means. 

7. Apparatus as set forth in claim 6 further including 
hydraulic squeeze means for contemporaneously compacting 
mold-forming material in a mold flask drag section filled with 
such mold-forming material. 

8. Apparatus as set forth in claim 7 further including: 
means for supplying a mold flask to said mold flask-invert 

ing means; 
means for removing mold flasks from said mold flask-invert 

ing means to said means for filling a mold flask cope sec 
tion with mold-forming material; 

first carriage means for transporting mold flasks from said 
flask-supplying means to said means for spacing apart 
mold flask cope and drag sections permitting insertion of 
a pattern therebetween, said means for inserting a pattern 
between spaced-apart mold flask cope and drag sections, 
and said means for closing together mold flask cope and 
drag sections with a pattern positioned therebetween, 
thence to said mold flask drag filling means, and thence to 
said means for supplying mold flasks to said flask-invert 
ing means; and 

second carriage means for transporting mold flasks from 
said flask cope filling means to said compacting means 
and thence to said means for spacing apart mold flask 
cope and drag sections having a pattern positioned 
therebetween permitting removal of the pattern, and 
thence to said means for removing spaced-apart mold 
flask cope and drag sections. 
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9. Apparatus as set forth in claim 1 further including means 
for synchronously activating said mold flask-inverting and pat 
tern-inverting means. 

10. Apparatus as set forth in claim 1 wherein said means for 
spacing apart flask cope and drag sections permitting pattern 
insertion, said means for closing together flask cope and drag 
sections with a pattern positioned therebetween, and said 
means for spacing apart flask cope and drag sections per 
mitting pattern removal include selectively engageable elec 
tromagnetic means. 

11. Apparatus for automatic continuous preparation of 
molds from mold flasks having cope and drag sections, 
matchplate mold patterns and mold-forming material, said ap 
paratus comprising: 
means for supplying mold flasks having a drag section posi 

tioned atop a cope section; 
eight mold preparation procedure stations, 
the first of said stations comprising means for spacing apart 
mold flask drag and cope sections permitting insertion of 
a matchplate mold pattern therebetween, means for in 
serting a matchplate mold pattern therebetween, means 
for inserting a matchplate mold pattern between spaced 
apart mold flask drag and cope sections, and means for 
closing together mold flask drag and cope sections with a 
matchplate mold pattern positioned therebetween, 

the second of said stations comprising means for filling a 
mold flask drag section with mold-forming material, 

the third of said stations comprising means for providing a 
mold flask to means for inverting a mold flask, 

the fourth of said stations comprising means for inverting a 
mold flask, 

the fifth of said stations comprising means for removing a 
mold flask from mold flask-inverting means and means 
for filling a mold flask cope section with mold-forming 
material, 

the sixth of said stations comprising means for compacting 
mold-forming material in mold flask cope and drag sec 
tions filled with such mold-forming material, 

the seventh of said stations comprising means for spacing 
apart mold flask cope and drag sections having a 
matchplate mold pattern positioned therebetween per 
mitting pattern removal and means for removing a 
matchplate mold pattern from between spaced-apart 
mold flask cope and drag sections, 

the eighth of said stations comprising means for inverting a 
matchplate mold pattern; and 

means for individually supporting and removing spaced 
apart mold flask cope and drag sections. 

12. Apparatus as set forth in claim 11 wherein said sixth of 
said stations comprises means for compacting mold-forming 
material in a mold flask drag section contemporaneously with 
compacting mold-forming material in a mold flask cope sec 
tion. 

13. Apparatus as set forth in claim 12 wherein said means 
for compacting mold-forming material includes pneumatic 
squeeze means for the mold flask cope section and hydraulic 
squeeze means for the mold flask drag section. 

14. Apparatus as set forth in claim 11 wherein said second 
of said stations further comprises agitating means for com 
pacting mold-forming material in a mold flask drag section 
filled with such mold-forming material. 

15. Apparatus as set forth in claim 14 wherein said agitating 
means comprises jolt means, 

16. Apparatus as set forth in claim 15 wherein said jolt 
means comprises: 
a resiliently mounted jolt drive assembly including a first 

platen having affixed thereto a pair of double-shaft con 
trarotating motor means for imparting a continuous 
reciprocating vertical motion to said first platen; and, 

a resiliently mounted flask retaining and jolt engaging as 
sembly including a second platen in spaced relation above 
said first platen and adapted to substantially support a 
mold flask, said second platen being rigidly intercon 
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18 
nected with means for releasably securing a mold flask to 
said second platen, both said second platen and said flask 
securing means being rigidly interconnected with means 
for selectively contacting said first platen with said 
second platen, 

whereby said first platen may be maintained in a continuous 
state of reciprocating motion and may be selectively con 
tacted with said second platen to impart reciprocating 
motion to said second platen and a mold flask secured 
thereto. 

17. Apparatus as set forth in claim 11 further including first 
carriage means for transporting a mold flask from said means 
for supplying mold flasks to said first of said stations, thence to 
said second of said stations and thence to said third of said sta 
tions and second carriage means for transporting a mold flask 
from said fifth of said stations to said sixth of said stations, 
thence to said seventh of said stations and thence to said 
means for removing spaced-apart mold flask cope and drag 
sections. 

18. Apparatus as set forth in claim 17 wherein said first car 
riage means comprises means for simultaneously transporting 
a mold flask from said means for supplying mold flasks to said 
first of said stations, transporting a mold flask from said first of 
said stations to said second of said stations, and transporting a 
mold flask from said second of said stations to said third of 
said stations and said second carriage means comprises means 
for simultaneously transporting a mold flask from said fifty of 
said stations to said sixth of said stations, transporting a mold 
flask from said sixth of said stations to said seventh of said sta 
tions and transporting spaced-apart mold flask cope and drag 
sections from said seventh of said stations to said means for 
removing spaced-apart mold flask cope and drag sections. 

19. Apparatus as set forth in claim 11 further including 
means for synchronously actuating said mold flask-inverting 
means comprising said fourth of said stations and said means 
for inverting a matchplate mold pattern comprising said eighth 
of said stations. 

20. Apparatus as set forth in claim 11 wherein said fourth of 
said stations further comprises hydraulic squeeze means for 
compacting mold-forming material in a mold flask drag sec 
tion. 

21. Apparatus as set forth in claim 11 wherein said means 
comprising said first and said seventh of said stations further 
include selectively engageable electromagnetic means. 

22. Multistation apparatus for continuous preparation of 
sand molds from mold flasks having cope and drag sections, 
matchplate mold patterns and sand, said apparatus compris 
ing; a first, flask insert, station, said first station comprising 
means for horizontally supporting a mold flask having drag 
section positioned atop cope section and hydraulic means for 
supplying such mold flasks to said horizontally supporting 
means; a second pattern insert, station, said second station 
comprising hydraulically actuated means for supporting and 
positioning a matchplate mold pattern between spaced-apart 
cope and drag sections and hydraulic and selectively engagea 
ble electromagnetic means for spacing apart sections of a 
mold flask by raising the drag section to a position above its in 
itial horizontal level while retaining the cope section at its ini 
tial horizontal level and thereafter lowering the drag section to 
a level above its initial horizontal level while raising the cope 
section above its initial horizontal level to a position directly 
beneath the lowered drag section, whereby, as flask cope and 
drag sections are spaced apart, a pattern is positioned between 
the sections and the sections are thereafter closed together 
with the pattern secured between sections, with the flask ulti 
mately at a horizontal level above its initial horizontal level; a 
third drag filling, station, said third station comprising means 
for pouring sand into a drag section and jolt means for con 
pacting sand in the drag section, said jolt means comprising a 
resiliently mounted jolt drive assembly including a first platen 
having affixed thereto a pair of double-shaft contrarotating 
motor means for imparting a continuous reciprocating motion 
to said first platen and a resiliently mounted flask-retaining 
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and jolt-engaging assembly including a second platen in 
spaced relation above said first platen and adapted to substan 
tially support a mold flask, said second platen being rigidly in 
terconnected with frame means for releasably securing a mold 
flask against said second platen, said second platen and said 
flask securing means being rigidly interconnected with means 
for selectively contacting said first platen with said second 
platen, whereby said first platen may be maintained in a con 
tinuous state of reciprocating motion and may be selectively 
contacted with said second platen to impart reciprocating mo 
tion to said second platen and a mold flask secured thereto; 
first vertically adjustable roller means for compacting sand in 
a filled drag section; first vertically adjustable strikeoff bar 
means for striking off to a fixed level residual sand extending 
above the level of the top of a drag section; a fourth, idler, sta 
tion, said fourth station comprising means for horizontally 
supporting a mold flask and hydraulic and selectively engagea 
ble electromagnetic means for laterally moving a mold flask 
from said fourth station to a fifth station; a fifth, flask rollover, 
station, said fifth station comprising hydraulic means for 
releasably securing a mold flask within a frame while contem 
poraneously compacting sand in a filled drag section and 
motor means for inverting the frame; a sixth, cope filling, sta 
tion, said sixth station comprising hydraulic and selectively en 
gageable electromagnetic means for moving a mold flask from 
said fifth station to said sixth station and means for pouring 
sand into a cope section; second vertically adjustable strikeoff 
bar means for striking off to a fixed level residual sand extend 
ing above the level of the top of a cope section; a seventh sta 
tion comprising hydraulic means for compacting sand in a 
drag section and pneumatic means for compacting sand in a 
cope section; an eighth, pattern removal, station, said eighth 
station comprising hydraulic and selectively engageable elec 
tromagnetic means for spacing apart mold flask sections by 
raising the cope section and lowering the drag section and 
hydraulically actuated means for supporting and laterally 
moving a matchplate mold pattern from said eighth station to 
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a ninth station; a ninth, pattern rollover, station, said ninth sta 
tion comprising frame means for securing a pattern in aligned 
position with said pattern securing and positioning means of 
said second station, said frame being interconnected with the 
motor for inverting the frame at said fifth station, whereby, 
after lateral movement of a pattern from said eighth station to 
said ninth station, the pattern may be inverted simultaneously 
with the frame of the fifth station and thereafter may be 
moved to said second station by lateral movement of another 
pattern from said eighth station to said ninth station; a tenth, 
flask removal, station, said tenth station comprising means for 
horizontally supporting spaced-apart cope and drag sections 
of a mold flask and hydraulic means for removing the spaced 
apart sections from said horizontally supporting means; a first 
carriage capable of supporting three mold flasks along its 
length and further capable of transporting one mold flask from 
said first station to said second station while transporting a 
second mold flask from said second station to said third sta 
tion and a third mold flask from said third station to said 
fourth station; and a second carriage capable of supporting 
two mold flasks and the spaced-apart sections of a third mold 
flask along its length and further capable of transporting one 
mold flask from said sixth station to said seventh station while 
transporting a second mold flask from said seventh station to 
said eighth station and the spaced-apart cope and drag sec 
tions of a third flask from said eighth station to said tenth sta 
tion, whereby a given mold flask may be passed sequentially 
through said first station through said eighth and then tenth 
stations, a matchplate mold pattern may be positioned 
between mold flask sections at said second station and may 
pass with the mold flask sequentially through said third 
through eighth stations and thereafter be moved from said 
eighth to said ninth stations and thence moved to said second 
station, and a plurality of mold flasks and patterns may be so 
moved through the stations, one after the other. 

six xx x . . 
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