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20 Claims. (C. 22-34) 
This invention relates to the manufacture of 

molds or molding apparatus, particularly those 
formed principally of plaster or calcined gypsum, 
the present invention pertaining especially to an 
apparatus for extracting the mold from the flask 
or other mold form. 

In the production of plaster or gypsum molds 
for casting metals it is the practice to prepare a 
mixture of Water and plaster, the plaster or 
gypsum usually being first mixed with a small 
quantity of silicate fiber, asbestos pulp, or the 
like. The plaster-water mix is fed into the mold 
form or flask within which are mounted the pat 
tern or patterns for forming the casting cavities. 
The plaster is allowed to set So as to have Sufi 
cient solid consistency to enable the plaster mold 
to be withdrawn from the fiask and then baked in 
a drying oven, after which the cope and drag 
portions of the mold are assembled for the pour 
ing Operation. 
Although the plaster mold, when withdrawn 

or extracted from the flask, is in a solid state, it 
is quite soft and readily susceptible to breakage, 
fracture or deformation and, therefore, must be 
handled With considerable care. Extraction of 
the Soft plaster mold from the flask presents con 
siderable difficulties and should be undertaken 
carefully and under accurately controlled con 
ditions in order to minimize losses due to break 
age, disruption, or the like encountered during 
mold extraction Operations. 

Heretofore it has been the practice in connec 
tion with One commercial plaster molding sys 
tem to extract the plaster mold from the flask by 
applying Vacuum through a reciprocating head 
or platen to the exposed face of the mold while 
supporting the metal base of the flask through 
the medium of a magnetic chuck. In the use of 
this type of apparatus the flask containing the 
plaster mold is inverted and positioned imme 
diately below the nagnetic chuck. The vacuum 
head is shifted upwardly through the medium 
of a hydraulically operated piston and the ribbed 
upper face of the Vacuum head is pressed tightly 
against the exposed surface of the plaster mold. 
Control mechanism is provided for the purpose 
of arresting the upWard travel of the piston and 
vacuum head when the desired tight sealing en 
gagement between the Vacuum head and plaster 
mold has been obtained. Heretofore, this arrest 
ing of the upward travel of the vacuum head 
preparatory to reversing its travel in order to 
withdraw the mold by suction has been depend 
ent upon the building up of pressure in the sys 
ter. 
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the control constant intended or desired. For 
example, it did not eliminate overtravel of the 
piston and vacuum head due to the momenturn 
Or inertia, thereof. As a consequence, the range, 
of upward travel of the vacuum head and the 
extent of its engagement with the relatively soft 
bottom face of the plaster mold have varied dur 
ing Successive operations of the extractor mecha 
nism, resulting in variations in the pressure ex 
erted by the vacuum head against the mold. As a ; 
further consequence of this method of control, 
the ribbed surface of the vacuum head frequently 
engaged and embedded itself in the face of the 
mold under excessive pressure, before the travel 
of the head was fully arrested, and in many in 
stances this resulted in crushing or deforming 
the plaster mold rendering it defective or un 
uSable. 
A further disadvantage of the foregoing meth 

od of extraction has been due, according to my 
observation, to the lack of correlation between 
the travel of the vacuum head, during its final 
stage of upward movement, into sealing engage 
ment with the plaster mold and the vacuum or 
negative pressure exerted to Withdraw or extract 
the mold from the flask. Previously, it has been 
the practice to first effect tight Sealing engage 
ment between the Vacuum head and mold and 
thereafter to provide a dwell period or interval 
to allow the vacuum to build up in the head suf 
ficiently to effect withdrawal of the mold when 
the head starts to travel downwardly away from 
the flask. Thus, no relation existed between the 
movement of the Vacuum head into sealing en 
gagement With the mold and the creation of the 
negative pressure necessary to Withdraw the 
mold, nor any constant relation between the 
building up of negative pressure sufficient to ex 
tract the mold and the time when the travel of 
the vacuum head is reversed to initiate extrac 
tion, consequently causing an undesirably high 
percentage of damaged molds. . 
An object of the present invention is to over 

Come the foregoing difficulties and eliminate the 
disadvantages incident to prior practice, and to 
provide an improved extractor mechanism as well 
as an improved method for Withdrawing the 
plaster mold from the flask capable of reducing 
materially the percentage of damaged molds re 
Sulting from the extraction Operation. 
A further object of the invention is to provide 

a mold extracting method and apparatus in which 
the final travel of the Vacuum head into sealing 
engagement with the mold and the build-up of 

In practice this method has not produced 55 vacuum at the juxtaposed faces of the head and 
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mold are so correlated that Withdrawal of the 
mold from the flask is accomplished more easily 
and gently With less danger of Causing damage 
to the mold. 

Still another object of the invention is to mini 
mize or reduce greatly the danger of damage to 
the mold during the final travel of the Vacuum 
head into engagement therewith, this being ac 
complished by providing a slow or retarded travel 
of the vacuum head near its upper limit of nove 
ment, eliminating any danger of over-travel due 
to inertia, so that as the Vacuum head during 
this retarded rate of travel moves into sealing en 
gagement with the mold the vacuum is built up 
Within the head and when this. Vacuum or nega 
tive pressure reaches a predetermined magnitude. 
the upward travel of the head is instantly ar 
rested. As a consequence, the vacuum head, by 
virtue of its very slow final travel, does not crush 
Or damage the mold since the extent of this 
travel is accurately determined by the negative 
pressure in the head, the magnitude of which may 
be set accurately at any constant value. 
A further object of the invention is to provide 

an improved, simplified apparatus for extracting 
molds, such as plaster molds, from flasks by the 
application of vacuum or suction to the mold, in 
which more accurate controls are achieved. With 
Consequent reduction in the percentage of nold 
loss due to damage thereto during the extracting . 
operation. 
Other objects of this invention will appear in 

the following description and appended clains, 
reference being had to the accompanying draw 
ings forming a part of this specification wherein 
like reference characters designate correspond 
ing parts in the Several views. 

Fig. 1 is principally a diagrammatic view il 
lustrating a mold extracting apparatus embody 
ing the present invention, the vacuum head and 
hydraulically operated piston being shown in their 
down position after an extracting cycle and pre 
paratory to a succeeding cycle of operation. 

Fig. 2 is a view similar to Fig. 1 illustrating the 
vacuum head and piston in their elevated posi 
tions. 

Fig. 3 is an enlarged fragmentary view illus 
trating particularly the upper limit switch for 
controlling the slow period of travel of the vac 
Unhead. 
Fig. 4 is a view illustrating particularly the 

OWer limit SWitch, 
Fig. 5 is an enlarged vertical section showing 

the vacuum head and the fiask containing the 
plaster mold. 

Fig. 6 is an enlarged sectional view illustrating 
the position of the vacuum head and mold at the 
commencement of their sealing engagement. 

Fig. 7 is a view similar to Fig. 6 illustrating the 
position of the vacuum head and mold when in 
sealing engagement and at the point when ex 
traction commences. 

Fig. 8 is an enlarged side elevation of the four 
way valve. 

Fig. 9 is an enlarged section taken substantially 
through lines 9-9 of Fig. 8 looking in the di 
rection of the arrows. 

Fig. 10 is an enlarged section taken substan 
tially through lines f(-) of Fig. 8 looking in 
the direction of the arrows. 

Fig. 11 is a view similar to Fig. 10 illustrating 
a different position of the solenoid operated con 
trol Valve. 

Fig. 12 is a sectional view illustrating the two 
Way valve, 
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Fig. 13 is a sectional view illustrating the three 

Way valve. 
Before explaining in detail the present inven 

tion it is to be understood that the invention is 
not limited in its application to the details of 
construction and arrangement of parts illus 
trated in the accompanying drawings, Since the 
invention is capable of other embodiments and of 
being practiced or carried out in various Ways. 
Also it is to be understood that the phraseology 
or terminology employed herein is for the pur 
pose of description and not of limitation. 

In the drawings I have illustrated, by way of 
example, one embodiment of the invention as 
applied to an apparatus for extracting molds, 
such as plaster or gypsum molds, from flasks or 
mold formS in which Vacuum is applied through 
a reciprocating vacuum head to the exposed face 
of the mold while at the same time the opposite 
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metallic face of the flask is held by a magnetic 
chuck. In Fig. 5 there is illustrated at 20 a. 
suitable metal flask containing a plaster mold 
2 . The flask is in the form of a container 
having Surrounding side walls and a flat base 20t 
to the inner surface of which are secured any 
Suitable number of patterns 200, which form the 
casting cavities in the mold 2. As heretofore 
stated, before the extraction operation the fiask 
containing the patterns is charged with a mix 
ture of water and plaster and after this mixture 
has Set Within the flask the flask is inverted and 
fed into position on guides 9 directly above a 
vacuum head 22 and directly beneath a mag 
netic chuck 23. Thus, the mold 2 is extracted 
from the flask 20 while in inverted position, as 
illustrated in Figs. 5 to 7, inclusive. 
The vacuum head 22 is carried at the outer 

end of a piston rod 24 secured to a piston 25 re 
ciprocable within a cylinder 26. The piston is 
hydraulically operated in one or the other direc 
tion by the introduction of fluid or liquid under 
pressure Successively at Opposite sides of the 
piston. A pipe or conduit 27 communicates with 
the lower end of the cylinder 26 below the piston 
25, and a pipe or conduit 28 communicates with 
the upper end of the cylinder above the piston. 
The pipes 27 and 28 communicate at their op 
posite ends with a four-way valve unit 29. Lead 
ing into this valve is a pipe or conduit 30 which 
Communicates With a constant pressure tank 3. 
A return pipe or conduit 32 leads from the four 
Way valve to the tank 3. Liquid is forced 
through the conduit 30 to the valve 29 and thence 
through either conduit 2 or conduit 28 to the 
cylinder 26 by means of a pump 33 interposed 
in the conduit 30. 

Also interposed in the conduit 30 between the 
pump 33 and the valve 29 is a two-way valve 34 
which may be operated selectively to cause the 
flow of liquid from the pump directly through 
the conduit 30 to the four-way valve or around 
the two-way valve 34 through a by-pass conduit 
or pipe 35. When the two-way valve 34 is closed 
liquid will be forced by the pump around this 
valve through the by-pass conduit 35 and thence 
to the four-way valve 29. Interposed in the by 
pass conduit 35 is an adjustable needle valve 36 
which may be adjusted so as to provide a re 
stricted or metered orifice and hence a restricted 
flow of the liquid through by-pass conduit 35 
and thence through conduit 30 to the four-way 
Valve. Accordingly, when the flow of liquid 
through by-pass 35 is restricted by the needle 
Valve the excess liquid from the pump 33 will 
flow back to the tank 3 through a return pipe 
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or conduit 3 in which return line is interposed 
a pressure relief valve 38. A relief line 39 also 
connects the pipe or conduit 2 with the return 
pipe line 32, a second pressure relief valve 40 
being interposed in the line 39. Pressure in the 
lines 2 and 30 is indicated by pressure gages 
4 and 42. 
The four-way valve 29 may be of any suitable 

or conventional construction. One form of valve 
Suitable for the present purposes is illustrated in 
FigS. 8 to 1, inclusive. As therein illustrated, 
the valve comprises a body or casing having a 
central passage 43 within which is mounted a 
slide valve 44. The body of the valve has two 
paSSages 45 and 46 at opposite sides of the main 
Central passage 43 and constructed to direct the 
fluid from the pump through conduit 30 alter 
nately to the lines 27 and 20 leading to the hy 
draulic cylinder 26, and also adapted to connect 
these lines alternately with the return line 32 
to the tank. The movement of the slide valve 44 
to the positions shown in Figs. 10 and 11 is 
controlled through the medium of two solenoids 
4 and 48. These solenoids may be energized 
Selectively to shift the plunger 49 in one direc 
tion or the other, the plunger being connected 
to a member 50 secured to the slide valve 44. 
Thus, when the solenoid 48 is energized the 
plunger 49 and the slide valve 44 will be shifted 
to the position shown in Fig. 10, and when the 
Solenoid 4 is energized the plunger 49 and slide 
valve 45 will be shifted to the position shown 
in Fig. 11. It will be readily understood from 
the construction of the four-way valve 29 illus 
trated in Figs. 8 to 1, inclusive, that in the posi 
tion of the slide valve shown in Fig. 10 liquid 
under preSSure from line 30 will be directed 
through passage 46 into conduit 27 and thence 
to the bottom of the cylinder, thereby shifting 
the piston 25 upwardly. At the same time liquid 
Will be exhausted from the upper end of the cyl 
inder, above the piston, through pipe 28 and 
thence through passage 45 of the four-way valve 
into the pipe or conduit 32 and thence to the 
tank 3. On the other hand, when the slide valve 
44 is positioned in the manner shown in Fig. 11 
liquid under pressure from the conduit 30 will be 
directed through passage 45 of the valve 29 and 
thence into the pipe or conduit 28 to the upper 
end of the cylinder, this operation resulting in 
shifting the piston 25 downwardly within its 
cylinder. At the same time the liquid will be 
discharged from the lower end of the cylinder 
through line 27 and thence through passage 46 
of the slide valve into the return line 32. 
The two-way valve 34, which may be closed 

for the purpose of by-passing liquid under pres 
Sure from the pump 33 through by-pass line 35 
and past needle valve 36, may be of any suitable 
Construction and One form of Such valve is illus 
trated in Fig. 12. This valve comprises a valve 
body having a passage therethrough forming a 
Continuation of the main intake line 30. The 
valve body also has a cylindrical chamber 5 
within which is mounted a shiftable side valve 
52 held in normally open position, as illustrated 
in Fig. 12, by means of a compression spring 53. 
The stem 53 of the slide valve 52 is adapted to be 
actuated by a Solenoid 55, so that when the Sole 
noid is energized the valve member 52 is raised 
against the action of the spring 53 to close off 
the passage 3i through the valve body, thus caus 
ing the liquid from the pump to be by-passed 
through line 35 around the valve 34. The needle 
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preSSure chamber in the Mercoid switch 2. 

3. 
adjustable so as to close off the by-pass conduit 
35 to the desired extent, thereby reducing the 
flow of liquid through conduit 30 in the four 
way valve 29 and, consequently, retarding the 
rate of travel of the piston. By Suitable adjust 
ment of the needle valve any desired slow rate of 
travel of the piston and, hence, the vacuum head 
may be obtained when the liquid is by-passed 
through line 35. 
The vacuum head 22 comprises a hollow body 

provided with communicating chambers 56. The 
upper mold engaging face 5 of the vacuum head 
is ribbed to provide multi-interconnecting grooves 
So as to form a Suction face in which the nega 
tive pressure is uniformly distributed over the 
entire area. Extending continuously around the 
margin of the upper face of the vacuum head is 
a relatively sharp rib 57a which is adapted to 
embed itself in the face of the mold 2, as illus 
trated in Fig. 7. So as to seal the vacuum or nega 
tive pressure within the intervening ribbed area, 
57. The vacuum chamber 56 within the head 
communicates with the surface 57 by means of 
a Suitable number of ports 58, and communicat 
ing With this chamber is a conduit 59 connected 
through a flexible coupling 60 with a conduit 6f 
leading to a three-way valve 63. The conduit 6 
has a depending extension 6 a terminating in a 
check valve 62 which is adapted to close when 
the pressure is reduced within the vacuum head 
by suction induced in conduit 6. 
The three-Way valve 63 may be of any suitable 

Construction and one form thereof is illustrated 
in Fig. 13. As therein shown, this valve com 
prises a valve body having a cylindrical cham 
ber 64 within which is mounted a slide valve 65 
held normally in the down position by a com 
pression Spring 66. The stem of the valve mem. 
ber 65 is adapted to be actuated by a solenoid 67 
So that when this solenoid is energized the valve 
member 65 is raised from the position shown in 
Fig. 13 against the action of the spring 66. Lead 
ing into the three-way valve 63 is a vacuum line 
68, and also communicating with this valve is an 
air pressure line 69. When the valve member 65 
is in the position shown in Fig. 13 communication 
is established between the vacuum line 68 and 
the conduit 6 leading to the chamber 56 within 
the vacuum head 22. When the solenoid 67 is 
energized the valve member 65 is elevated to 
close of the vacuum line 68 and to open com 
munication between the air pressure line 69 and 
the conduit 6. 
The vacuum line 68 is connected to a vacuum 

pump 70 which is operable to exhaust air from 
the chamber 36 in the vacuum head when the 
three-Way valve 63 is in the position shown in 
Fig. 13. It will be understood that the vacuum 
pump is operated by an electric motor, the opera 
tion of which at predetermined times is controlled 
as hereinafter described, 

For the purpose of stopping and Staring the 
electric motor which operates the vacuum pump 
and at the same time energizing the magnetic 
Chuck 23, I provide a conventional type of Mercoid 
SWitch 72 which is controlled by the pressure 
Within the chamber 56 in the vacuum head 22 
through the medium of a conduit extending 
from the chamber in the vacuum head to the 

This 
Mercoid Switch is adapted to actuate a reverse 
Switch 73. When the switch 73 is open, as illus 
trated in Fig. 1, the electric circuit to the vacuum 
motor or pump 70 and the magnetic chuck 23 is 

valve 36 is of any conventional construction and 75 broken and, hence, at this time the pump does 



4. 
not operate and the magnetic chuck 23 is de 
energized. When the Switch 73 is closed, as illus 
trated in Fig. 2, the vacuum motor is Operated 
and the magnet 23 is energized. 
A cycle of operation for the purpose of extract 

ing a mold from the flask 20 commences With the 
piston 25 and vacuum head 22 in their positions 
shown in Fig. 1. Before the commencement of 
this operation the mold 2, as shown in Fig. 1, 
extracted in a previous Operation, is removed 
from the vacuum head. Movement of the piston 
25 upwardly within the cylinder for the purpose 
of carrying the vacuum head toward the flask 20 
to extract a mold therefrom is initiated by the 
starter button T4. The Solenoid 43 of the four 
way valve 29 is supplied with current by a con 
ductor 5 connected to a main conductor line T6 
which in turn is connected to a source of electric 
power. Actuation of the starter button a will 
complete the circuit through solenoid coil 48 fron 
line 75 through conductor T which is connected 
by a Wire 8 to a main line 79 through which the 
current flows out of the System. Thus, by actu 
atting the starter button T4, resulting in energiz 
ing the solenoid 48, the slide valve 44 of the four 
way valve will be shifted into the position shown 
in Fig. 10 whereby liquid under pressure will flow 
from conduit 3 through conduit 2 into the lower 
end of the hydraulic cylinder. Inasmuch as the 
two-way waive 34 is open at this time, as shown 
in Fig. 12, the piston 25 will be subjected to maxi 
nunn hydraulic pressure So as to move upWardly 
at its maximum speed. Mounted on the vacuum 
head 22 is a bracket 80 having a contact carrying 
bar or member 8d. Adjustably mounted adja 
cent the upper end of this bar is a contact shoe 
8. As illustrated in Figs, 3 and 4, this shoe has 
a can shaped end and is carried by a sleeve 82 
which is adjustable vertically on the bar or rod 
83a and held in adjusted position by means of a 
set screw 83. Mounted in proximity to the travel 
of the contact shoe 8 is an upper linit SWitch 
84 which is of the type normally held open by a 
spring and which may be closed by means of a 
lever terminating in a contact roller 85 in posi 
tion to be engaged by the Shoe 8 during its up 
Ward travel and thereby shifted to close the limit 
Switch 84 in the manner shown in Fig. 3. 

It will be noted that the shoe 8 is adapted to 
engage the roller 85 and close the upper limit 
Switch 84 near the upper limit of travel of the 
vacuum head 22 just prior to its engagement With 
the mold 2 in the flask 20. The closing of Switch 
84 completes a circuit through conductors 83 and 
87 which are connected in circuit with the Sole 
noid 55 of the two-way valve 34. Closing of this 
circuit by means of switch 84 results in energiz 
ing the solenoid 55, thereby raising the valve 
Inenber 52 (Fig. 12) into closed position and by 
passing liquid from the pump 33 through by-pass 
conduit 35 past the needle valve 36. This opera 
tion results in a reduction in pressure to line 2 
into the cylinder and slows down the upward 
travel of the piston 25 and, hence, the vacuum 
head 22. 
travel of the vacuum head may be controlled by 
adjusting the needle valve 36. Hence, it will be 
Seen that the final travel of the vacuum head into 
sealing engagement With the mold, the extent of 
which may be governed by suitable adjustment of 
the contact shoe 8f, may be very slow so that 
when this upward travel is finally arrested there 
Will be no material over-travel of the head due to 
its inertia. - 

In addition to energizing the solenoid 55 and 

As previously stated, the rate of slow 
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2,346,182 
operating the two-way valve 34, as above de 
scribed, closing of the switch. 84 completes the 
circuit through the electric motor of the Vacuum 
pump 70 and the electro-magnetic coil of the 
magnetic chuck 23 through the medium of con 
ductors 8S and 83. Thus, it will be seen that 
when the SWitch 84 is closed three things occur. 
First, the two-way valve 34 is closed so as to 
by-pass liquid under pressure through by-paSS 
conduit 88, causing slow travel of the vacuum 
head. Second, the vacuum motor is started to 
operate the pump and exhaust air from the vac 
uun head through conduits 59, 6 and 68. Third, 
the magnetic chuck 23 is energized, producing a 
magnetic field adapted to hold the fiask 20 tightly 
against the bottom face of the magnetic chuck 
and away fro in the ways 9 during the extract 
ing Operation. 
The Mercoid SWitch 2 may be set So as to 

operate when a predetermined negative pressure 
Or patia, Vacuun has been reached Within the 
chamber 56 of the vacuum head, such as a nega 
tive pressure of ten inches of mercury. When 
this negative pressure has been reached in the 
vacuum chamber 56 and also the conduit 7 t, the 
Mercoid Switch 2 will be actuated to close re 
versing switch. 73 as shown in Fig. 2. When 
SWitch 3 is closed a circuit will be completed 
through Solenoid 47, thereby shifting the slide 
valve 34 of the four-way valve 29 to the position 
shown in Fig. 11, reversing the flow of liquid from 
the pump and causing it to flow through conduit 
23 into the upper end of the cylinder. The piston 
25 within the hydraulic cylinder will then move 
dOWinWardly, oil or liquid at the under-side of the 
piston being exhausted from the cylinder through 
conduit 2 as hereinbefore described. The initial 
portion of the downward stroke of the piston will 
be at a slow rate while the contact shoe 8 f is in 
engagement with the roll 85, maintaining the 
Switch 84 closed in the manner shown in Figs. 2 
and 3. This initial slow downward stroke of the 
piston as well as vacuum head 22 corresponds in 
rate of Speed to the final slow upward stroke of 
the vacuum head into sealing engagement with 
the mold, and has the desirable advantage of 
providing a gentle and slow withdrawal of the 
mold from the flask. When the contact shoe 8f 
paSSes below the contact roll 85 the SWitch 84 
Will innediately open, thereby breaking the cir 
cuit to the vacuum pump motor 70 and the mag 
netic Chuck 23 and at the same time deemergizing 
the Solenoid 55 of the two-way valve 34. The 
Valve member 52 of the two-way valve is then 
l'eturned to open position by its spring, permit 
ting direct flow of liquid from the pump 33 under 
preSSure through the valve 34 and conduit 3G and 
thence through the four-way valve and conduit 
28 into the upper end of the cylinder. This ac 
tion occurs when the mold has been withdrawn 
from the flask and initiates the fast downward 
Stroke of the piston 25. 
Mounted on the upright bar 80a of the bracket 

80 and below the contact shoe 8 is a contact 
member 98 carried by a sleeve 9 adjustable on 
the bar or rod 80a and held in adjusted position 
by means of a set screw 92. The contact member 
98 is adapted to engage a contact roll 93 at the 
end of a lever adapted to actuate a lower limit 
SWitch 9. This Switch is adapted to complete 
a circuit through the solenoid 67 of the three 
way valve 63 by means of the conductors or wires 
95, 98 and 79. The switch 94 is of the conven 
tional type which works only in one direction, 
being normally open as shown in Fig. 2. The 
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lower contact 90 is of the cam type which is 
adapted during the final portion of the down 
Ward stroke of the vacuum head to engage and 
pass over the contact roll 93, which operation 
momentarily closes the Switch. 94, thereby ener 
gizing the Solenoid 67, lifting the valve member 
65 of the three-Way valve, and closing off the 
vacuum passage 68 through the valve. This re 
sults in momentarily opening the air pressure 
line 69 through the three-way valve and permit 
ting a momentary blast of air to paSS through 
the conduit 6 into the chamber 56 of the vacuum 
head, relieving the negative pressure within the 
head and restoring the pressure therein to nor 
mal atmospheric pressure, thereby restoring the 
Mercoid Switch to Zero and opening the reversing 
switch. 73. When the air under pressure is forced 
through conduit 6 it will also open check valve 
62, thereby blowing any water out of line 6 
which has accumulated during the operation of 
the vacuum pump. 

Since the engagement of the cam contact 90 
with the roll 93 of the lower limit switch. 94 is 
but momentary, the solenoid 67 will be deener 
gized by the opening of the lower limit switch 
94 when the contact member 90 has passed below 
the roll 93, as shown in Fig. 4. The valve men 
ber 95 is thereupon returned by Spring 66 to its 
position shown in Fig. 13 so as to maintain com 
munication between the vacuum line 68 and the 
conduit 6 which leads to the chamber within 
the vacuum head 22. At this time the condition 
of the system is as illustrated in Fig. 1, the piston 
25 being at the bottom of its travel and the mold 
2 Supported upon the vacuum head. Until the 
commencement of a. Succeeding extracting oper 
ation, which is initiated by actuation of starter 
button A, the slide valve member 44 of the four 
Way. Vaive remains in the position shown in Fig. 
11 with the upper side of the piston 25 under 
continuous pressure from lines 30 and 28. As a 
consequence, the piston is held in its full down 
position until the start of the next cycle of oper 
ations. 
From the foregoing it will be seen that the 

Vacuum head 22 has a two-stage travel in both 
directions. A relatively fast rate of travel is 
imparted to the piston 25 and, hence, the vacuum 
head to and from the point when the contact 
shoe 8, carried by the vacuum head, actuates 
the upper limit switch 84. During the final por 
tion of the upward stroke of the piston the 
vacuum head will have a range of slow travel 
preferably commencing at or just prior to con 
tact of the head with the mold, such as slightly 
before the vacuum head reaches the position of 
Fig. 6. From this point the vacuum head con 
tinues to travel upwards at a very slow rate of 
speed, and during this slow stroke the partial 
vacuum or negative pressure is built up within, 
the chamber 56 in the head while the marginal 
Sealing ribs 57 d on the head embeds itself in 
the mold, as shown in Fig. 7. Due to this slow 
travel there is little or no danger of the vacuum 
head causing damage to the mold. The negative 
pressure in the head will reach the set position 
of the vacuum operated switch T2 during the 
gradual upward movement of the head into pro 
gressive sealing engagement with the mold, such 
as the position of the parts shown in Fig. 7, and 
at that point the switch 72 will close the reversing 
switch 3 and instantly actuate the slide valve 
member of the four-way valve 29, initiating 
downward travel of the piston and vacuum head 
by opening the pressure line 28 to the hydraulic 
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pump 33. The initial downward stroke of the 
vacuum head Will be at the slow rate until the 
contact shoe 8 releases the switch 84, permitting 
it to open. ... Whereupon, the two-Way valve 34 
Will be restored to its normal open position caus 
ing relatively fast downward travel of the piston 
and vacuum head. At the same time opening 
of switch 84 will cut off the current to the magnet 
23 and shut off the vacuum pump 70. 

It will be seen, further, that there is no dwell 
or idle Stage of the piston and vacuum head dur 
ing a given cycle of operations, inasmuch as the 
slow downward stroke of the head follows imme 
diately the slow upWard stroke thereof, the point 
When the head travel is reversed being deter 
mined by the negative pressure setting of the 
SWitch 72. This setting is reached, so as to re 
verse the direction of the travel of the head, 
during the interval of time when the vacuum 
head is completing its slow stroke in Sealing 
engagement with the mold. The interval of time 
allowed to build up the vacuum in the vacuum 
head to the setting of pressure switch 72 may 
be slightly amplified by arranging the ways 9 
So that the Vacuum head will first contact the 
mold and raise the flask 20 from the ways into the 
field of the magnet, as shown in Fig. 6. Embed 
ding engagement of the head with the mold will 
continue during the balance of the slow upward 
Stroke until the switch 72 is tripped and the 
direction of the travel of the head reversed. 

I claim: 
1. An extractor mechanism for extracting a 

mold from a flask, comprising a vacuum head, 
means for shifting said head toward and from 
Said mold, and mechanism fol' controlling the 
Operation of said means to provide a relatively 
rapid initial range of travel of the head toward 
the mold and a relatively slow travel of the 
head while moving in the same direction into 
sealing engagement with the mold. 

2. An extractor mechanism for extracting a 
mold from a flask, comprising a vacuum head, 
means for shifting said head toward and from 
said mold, mechanism for controlling the Opera 
tion of said means to provide a relatively rapid 
initial range of travel of the head toward the 
mold and a relatively slow travel of the head 
While moving in the same direction into sealing 
engagement with the mold, and means controlled 
by Said mechanism for inducing a partial Vacuum 
in said head only during said slow travel thereof. 

3. An extractor mechanism for extracting a 
mold from a flask, comprising a vacuum head, 
means for shifting said head toward and from 
said mold, mechanism for controlling the opera 
tion of Said means to provide a relatively rapid 
initial range of travel of the head toward the 
mold and a relatively slow travel of the head 
While moving in the same direction into sealing 
engagement With the mold, means controlled by 
said mechanism for inducing a partial vacuum in 
Said head only during said slow travel thereof, 
and means controlled by the partial vacuum in 
said, head for reversing the direction of travel 
of the head. 

4. An extractor mechanism for extracting a 
mold from a flask, comprising a vacuum head 
adapted to be moved into sealing engagement . 
With the mold, a piston for shifting said head 
toward and into Sealing engagement with the . 
mold, and means for controlling the operation of 
Said piston to reduce the rate of travel of said 
head during a predetermined final range of 



6 
travel of the head into sealing engagement with 
the mold. . . . 

5. An extractor mechanism for extracting a 
mold from a flask, comprising a vacuum head 
adapted to be moved into sealing engagement 
with the mold, a piston for shifting Said head 
toward and into sealing engagement with the 
mold, means for controlling the operation of said 
piston to reduce the rate of travel of said head 
during a predetermined final range of travel of 
the head into sealing engagement with the mold, 
and means for inducing a negative pressure in 
said head during said reduced rate of travel of 
the head. 

6. An extractor mechanism for extracting a 
mold from a flask, comprising a vacuum head 
adapted to be moved into sealing engagement 
with the mold, a piston for shifting said head to 
ward and into sealing engagement with the mold, 
means for controlling the operation of said piston 
to reduce the rate of travel of said head during a 
predetermined final range of travel of the head 
into sealing engagement with the mold, means 
for inducing a negative pressure in Said head 
during said reduced rate of travel of the head, 
and means actuated by a predetermined negative 
pressure in the head for reversing the direction 
of travel of the head. 

7. An extractor mechanism for extracting a 
mold from a flask, comprising a vacuum head 
adapted to be moved into sealing engagement 
with the mold, a reciprocable piston connected to 
the head for shifting the same into and out of 
engagement with the mold, a vacuum pump for 
inducing a negative pressure in the head, means 
for imparting a relative rapid initial rate of 
ravel to the piston and head toward the mold, 
means for imparting a relatively slow rate of 
travel to the piston in the same direction to move 
the head into sealing engagement With the noid, 
and electrically actuated means for controlling 
both of said means and for actuating said pump 
only during said slow travel of the piston and 
head. 

8. An extractor mechanism for extracting a 
mold from a flask, comprising a vacuum head 
adapted to be moved into sealing engagement 
with the mold, a reciprocable piston connected 
to the head for shifting the same into and Out 
of engagement with the mold, a vacuum pump 
for inducing a negative pressure in the head, 
means for imparting a relatively rapid initial rate 
of travel to the piston and head toward the 
mold, means for imparting a relatively slow rate 
of travel to the piston in the same direction to 
move the head into sealing engagement with 
the mold, electrically actuated means for con 
trolling both of said means and for actuating 
said pump only during said slow travel of the 
piston and head, and means controlled by the 
negative pressure in said head for reversing the 
direction of travel of the piston and head to ex 
tract the mold from the flask. 

9. An extractor mechanism for withdrawing 
a mold, such as a plaster mold, from a flask, 
comprising means for supporting the flask, a 
vacuum head, means for shifting Said head to 
ward and from the mold, means for imparting 
a reduced rate of travel to the head while mov 
ing into sealing engagement with the mold, means 
for inducing a negative pressure in the head, and 
means controlled by the negative pressure in the 
head for reversing the direction of travel of the 
head to extract the mold from the flask, said 
second named means being effective to impart 
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a reduced rate of travel to the head while ex 
tracting the mold from the flask. 

10. An extractor mechanism for withdrawing 
a mold, such as a plaster mold, from a flask, com 
prising means for supporting the flask, a vacum 
head, means for shifting said head toward and 
from the mold, means including a limit Switch 
actuated by an element on said head for impart 
ing a reduced rate of travel to the head while 
moving into sealing engagement with the mold, 
means for inducing a negative pressure in the 
head, and means controlled by the negative pres 
sure in the head for reversing the direction of 
travel of the head to extract the mold from the 
flask, said second named means being effective 
to impart a reduced rate of travel to the head 
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while extracting the mold from the flask. 
li. An extractor mechanism for withdrawing 

a mold, such as a plaster mold, from a flask, com 
prising means for supporting the flask, a vacuum 
head, neans for shifting said head toward and 
from the moid, electrically actuated means in 
cluding a limit switch for imparting a reduced 
rate of travel to the head. While moving into en 
gagement with the mold, means controlled by 
said switch for inducing a negative pressure in 
said head, and means controlled by the negative 
pressure in the head for reversing the direction 
of travel of the head to extract the mold from 
the flask. 

12. An extractor mechanism for withdrawing 
a mold, such as a plaster mold, from a flask, com 
prising means for Supporting the flask, a vacuum 
head, means for shifting said head toward and 
from the mold, electrically actuated means in 
cluding a limit switch operated at a predeter 
mined time by an element on said head for im 
parting a reduced rate of travel to the head 
while moving into engagement With the mold, 
means controlled by said Switch for inducing a 
negative pressure in Said head, and means con 
trolled by the negative pressure in the head for 
reversing the direction of travel of the head to 
extract the mold from the flask. 

13. An extractor mechanism for Withdrawing 
a mold, such as a plaster mold, from a flask, com 
prising a magnetic device for Supporting the 
flask, a vacuum head, a vacuum pump for induc 
ing a negative pressure in the head, a hydrauli 
cally actuated piston for shifting the head toward 
and from the mold, Valve means for controlling 
the operation of Said piston to impart a relatively 
rapid initial rate of travel to the piston and head 
toward the mold and a corresponding relatively 
rapid final rate of travel away from the head, 
electric means actuated by an element on said 
head for Operating Said valve means to impart 
a relatively slow rate of travel to the piston and 
head when the head moves in one direction into 
Sealing engagement With the mold and in the 
opposite direction to Withdraw the mold from the 
flask, and means controlled by said element for 
Operating Said pump and energizing said mag 
netic device during Said slow travel of the head. 

14. An extractor mechanism for withdrawing 
a mold, such as a plaster mold, from a flask, com 
prising a magnetic device for supporting the flask, 
a vacuum head, a vacuum pump for inducing a 
negative pressure in the head, a hydraulically 
actuated piston for shifting the head toward and 
from the mold, valve means for controlling the 
Operation of Said piston to impart a relatively 
rapid initial rate of travel to the piston and head 
toward the mold and a corresponding relatively 
rapid final rate of travel away from the head, 
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electric means actuated by an element on said 
head for operating said valve means to impart 
a relatively slow rate of travel to the piston and 
head when the head moves in one direction into 
sealing engagement with the mold and in the 
opposite direction to withdraw the mold from the 
flask, means controlled by said element for Op 
erating said pump and energizing said magnetic 
device during said slow travel of the head, and 
means controlled by the negative pressure in the 
head for reversing the direction of travel of the 
head to effect withdrawal of the mold from the 
flask. 

15. An extractor mechanism for withdrawing 
a mold, such as a plaster mold, from a flask, 
comprising a magnetic device for Supporting the 
flask, a vacuum head, a vacuum pump for induc 
ing a negative pressure in the head, a hydrauli 
cally actuated piston for shifting the head to 
ward and from the mold, valve means for Con 
trolling the operation of said piston to impart a 
relatively rapid initial rate of travel to the piston 
and head toward the mold and a corresponding 
relatively rapid final rate of travel away from 
the head, electric means actuated by an element 
on said head for operating said valve means to 
impart a relatively slow rate of travel to the pis 
ton and head when the head moves in one direc 
tion into sealing engagement with the mold and 
in the opposite direction to Withdraw the mold 
from the flask, means controlled by said element 
for Operating Saidpump and energizing said mag 
netic device during said slow travel of the head, 
and means including a pressure actuated Switch 
controlled by the negative pressure in the head 
for reversing the direction of travel of the head 
to effect withdrawal of the mold from the flask. 

16. An extractor mechanism for withdrawing a 
mold, such as a plaster mold, from a flask, com 
prising a magnetic device for supporting the flask, 
a vacuum head, a vacuum pump for inducing a 
negative pressure in the head, a hydraulically 
actuated piston for shifting the head toward and 
from the mold, valve means for controlling the 
operation of said piston to impart a relatively 
rapid initial rate of travel to the piston and head 
toward the mold and a corresponding relatively 
rapid final rate of travel away from the head, 
means for operating said valve means to impart a 
relatively slow rate of travel to the piston and 
head when the head moves a predetermined dis 
tance in One direction into engagement With the 
mold and a similar distance in the opposite di 
rection to withdraw the moid from the flask, said 
last named means including a limit SWitch and an 
element movable with the head for operating said 
SWitch, and means controlled by said Switch for 
Operating said pump and energizing said magnetic 
device. 

17. An extractor mechanism for withdrawing a 
mold, such as a plaster mold, from a flask, com 
Orising a magnetic device for supporting the 
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flask, a vacuum head, a vacuum pump for in 
ducing a negative pressure in the head, a hy 
draulically actuated piston for shifting the head 
toward and from the mold, Walve means for con 
trolling the operation of Said piston to impart a 
relatively rapid initial rate of travel to the pistOn 
and head toward the mold and a corresponding 
relatively rapid final rate of travel away from 
the head, means for operating said Valve means 
to impart a relatively slow rate of travel to the 
piston and head when the head moves a predeter 
mined distance in one direction into engagement 
with the mold and a similar distance in the op 
posite direction to withdraw the mold from the 
flask, said last named means including a limit 
switch and an element movable With the head for 
operating said switch, means controlled by said 
switch for operating said pump and energizing 
said magnetic device, and a preSSure actuated de 
vice controiled by the negative pressure in the 
head for reversing the direction of travel of the 
head to effect withdrawal of the mold from the 
flask. 

18. An extractor mechanism for withdrawing a 
mold, such as a plaster mold, from a flask, Com 
prising a vacuum head, a hydraulically actuated 
piston for shifting said vacuum head in one di 
rection into engagement with the mold and in the 
opposite direction to withdraw the mold, means 
operable to induce a negative pressure in the head 
to effect withdrawal of the mold by suction, and 
means controlled by the negative pressure in the 
head for reversing the direction of travel of the 
head. 

19. An extractor mechanism for Withdrawing a 
mold, such as a plaster mold, from a flask, com 
prising a vacuum head, a hydraulically actuated 
piston for shifting said vacuum head in One di 
rection into engagement with the mold and in the 
opposite direction to Withdraw the mold, means 
operable to induce a negative pressure in the head 
to effect withdrawal of the mold by suction, 
means controlled by the negative pressure in the 
head for reversing the direction of travel of the 
head, and means for reducing the rate of travel of 
the head during operation of said first named 
leaS. 
20. An extractor mechanism for withdrawing a 

mold, such as a plaster mold, from a flask, com 
prising a vacuum head, means for shifting said 
Vacuum head in One direction into engagement 
with the mold and in the opposite direction to 
withdraw the mold, means operable to induce a, 
negative pressure in the head to effect Withdrawal 
of the mold by suction, means controlled by the 
negative pressure in the head for reversing the 
direction of travel of the head, and means for 
controlling said first named means including a 
limit SWitch and an element movable With the 
head for actuating said Switch, 
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