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This invention relates to automatic molding 
machines more particularly to molding machines 
in which side cores are to be used in the com 
preSSion chamber. 
In using the compression mold having a fixed 

and a moving portion cooperating by moving to 
gether along a straight line under the impelling 
force of a fluid-pressure operated piston, it is 
eSSential to avoid all projections which result in 
an undercut, otherwise the completed article of 
manufacture may not be removed from the mold 
ing chamber. To avoid these undercuts, the pro 
jections are made movable to and from the mold 
ing chamber in timed relation with the mo 
tion of the fluid-pressure operated piston creat 
ing the compressive force. 

Heretofore this action has been attained 
through the use of cams and eccentrics. The 
invention provides an automatic means for at 
taining the desired end through the use of pis 
tOnS actuated by fluid pressures, the timing rela 
tions being made dependent upon the variations 
in preSSure in the main cylinder which initiates 
the compressive force. In this way there is 
provided an automatic System in which the move 
ment of the side cores is dependent upon the 
Controlling factor, Viz; the operating pressure in 
the main cylinder, thereby preventing undue 
breakage due to improper timing. The opera 

... tion is fully automatic and requires no manipula 
tion other than the actuation of the throttle con 
trolling the operating pressure in the main cyl 
inder. 

It is, therefore, an object of this invention to 
provide an automatic System for moving side 
cores in the compression chamber of a fluid 
Operated preSS, to and from Operable position in 
timed relation with the compression stroke of the 
preSS. 

It is a further object of this invention to pro 
vide an automatic System of bucking fluid-pres 
Sure operated cylinders for moving Side cores to 
and from the compression chamber of a fluid 
proSSure operated mold, in which a normal-pres 
sure cylinder tends to move the side core from the 
compression chamber, but whose force is bucked 
and overcome by a Second cylinder tending to 
move the side core into the compression chamber, 
the latter cylinder being responsive to the pres 
Sure in the main cylinder of the mold where the 
compressive force is initiated. 

It is a further object of this invention to pro 
vide an automatic fluid-pressure operated mold 
ing machine in which side cores are moved to 
and from Operable position by fluid-pressure 

(C. 18-17) 
Operated means; the operator of the machine 
Controlling the machine solely by manipulation of 
the throttle controlling the pressure in the main 
cylinder. 

It is a further object of this invention to pro 
Wide a molding machine in which the component 
parts are moved to and from operable position by 
force differentials arising through the bucking of 
Varying fluid-pressures to obtain proper timing 
between the movements of the parts. 

It is a further object of this invention to pro 
vide an automatic molding machine having com 
pOnent partS moving in timed relation in which 
the simplest unitary control is employed to re 
duce rejections for inaccuracy to a minimum. 

It is a further object of this invention to pro 
Wide a molding machine in which undercut molded 
articles may be readily formed, especially by the 
molding of resinous materials and the like which 
may be molded under pressure and/or heat. 
Other objects and advantages of this invention 

relating to the arrangement, operation and func 
tion of the related elements of the structure, to 
Various details of construction, to combinations of 
parts and to economies of manufacture, will be 
apparent to those skilled in the art, upon con 
sideration of the following description and ap 
pended clains, reference being had to the accom 
panying drawing forming a part of this specifica 
tion. Wherein like reference characters designate 
corresponding parts in the several views. 

Fig. 1 is a diagrammatic view showing the in 
vention applied to a molding machine. 

Fig. 2 is an enlarged sectional elevation of ac 
tuating cylinder and its cooperating parts. 

Fig. 3 is a view similar to Fig. 2. 
Referring to Figure 1 of the drawing, there is 

shown in diagram a molding machine to which a 
preferred embodiment of the invention has been 
applied. The molding press may be of any type 
as, for example, one having a base member 9, 
a fixed portion connected to the base by rods 
f2, a moving portion 3 sliding on the rods 2 into 
operable relation with the fixed portion to form 
a compression chamber 4. To actuate the nov 
ing portion f3, there is provided a depending pis 
ton 5 cooperating with a fluid-pressure cylinder 
6 formed in the base 3 of the machine. 
The cylinder 6 is in communication with a 

fluid-pressure system through the medium of the 
pipe T, the fluid-pressure system comprising 
generally, of a supply tank 3, a compressor 9, an 
accumulator 28, and a throttle 2, cooperating as 
shown diagrammatically in Figure 1. These ele 
ments are well known in the art, both as to their 
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function and operation and need not be described 
in further detail. 
A preferred embodiment of the invention is 

preferably attached to the moving portion 3 of 
the machine. A laterally extending platform 22 
carried on the moving portion f3 may be pro 
vided to which the bucking cylinders, generally 
referenced 23 may be attached in any convenient 
manner. A thrust member 24 is provided to be 
acted upon by the cylinders, and a laterally ex 
tending stem 25 in the nature of a core or under 
cutting means is attached thereto to move to 
and from operable relation with the molding 
chamber 4 under the influence of the piston. 
The cylinders 23 are in communication with the 
fluid-pressure system aforementioned With ref 
erence to the main cylinder, thru the medium 
of flexible tubes lla and Tb the function and 
operation of which will be described hereinafter. 

Referring to Figures 2 and 3 of the drawing, 
there is disclosed in an enlarged sectional view, 
the details of construction of the cylinders 23. 
The cylinder proper is a bore 26 closed at One 
end with a wall 27 into which the tube a is 
threaded so that the bore 26 is in communica 
tion with the fluid-pressure System to be sub 
jected to a pressure equal to that in the main 
cylinder 6. The tube 7 b is in a similar thread 
ed relation with the side of the cylinder 23, So 
that the bore 26 will also be in communication 
With the fluid System through the medium of the 
tube 7b, which will direct full accumulator pres 
Sure to the bore. 
At the opposite end, the bore 26 is closed by 

means of a threaded plug 28, which has an aper 
ture 29 to receive the connecting stem 30 of the 
thrust member 24. The connecting stem 39 is 
provided with a piston head 3 to fit Snugly into 
the bore 26, the pressure therein issuing through 
the tube Ta acts upon the face 32 of the piston 
head. The opposite face 33 of the piston head, 
whose area is determined by the relation of the 
diameters of the bore 26 and the connecting 
stem 30 is acted upon by the pressure issuing 
from the tube 7b into the annular space 34 be 
tween the connecting stem 30 and the bore 26. 
Packings 35 are provided at the points shown in 
Figure 2 to prevent leakage around the piston 
head and its Sten. 
The thrust member 24 is provided with a guide 

block 36 to which the connecting stem 30 of the 
piston head and the laterally extending stem 25 
are rigidly attached. In this manner the thrust 
developed by the pressure in the bore, tending to 
move the guide block 33 in either direction will 
move the stem 25 positively in the same manner. 
The stem 25 has adjacent to its end a contOur 
in the nature of a core which moves laterally into 
the compression chamber 4 through an aperture 
37 in the Wall of the chamber to conform the 
molded material therein in a predetermined 
manner, under the compulsion of the thrust in 
itiated by the pressure in the cylinders 23. 
The movement to the right (Figure 3) of the 

block 36 is limited by a stop 38 shown as a pro 
truding bolt from the base structure 22 With a 
stop nut 39 to adjust its position. 
The operation of the machine incorporating 

a preferred embodiment of the invention is as 
follows: ASSunning that the accumulator 2) is ca 
pable of delivering a sufficient quantity of fluid 
at a relatively high pressure, for example, 3,000 
pounds per square inch to operate the machine 
without appreciable drop in the pressure, and 
that all the parts are at rest with the valve 40 

2,124,783 
closed and the piston 5 down in the cylinder 
6, the first action of the operator is to close the 

throttle valve 2 which at the Same time opens 
the valve to the supply tank i8 and allows the 
main cylinder 6 to discharge through the pipe 

into the supply tank f 3. t this point every 
thing in the system is at rest. i.he operator then 
opens the valve 40, which immediately subjects 
the right side 33 of the piston head to the full 
accumulator pressure through the medium of 
the tube 7b. This assures the position of the 
stem 25, as the piston head 3 under compulsion 
of the high pressure will move aS fal' to the 
left as possible. 
The operator then places the material to be 

molded such as phenol condensation productS or 
the like, into the open molding or compression 
chamber, and opens to a slight degree the 
throttle waive 2 in the pressure line, Which at 
same time closes the valve in the exhaust line to 
the Supply tank 8. This allows fluid to flow 
into the lines 7 and fla and builds up a pres 
sure in both the main cylinder 6 and the buck 
ing cylinder acting on the face 32 of the piston 
head. As a Small pressure, for example, 10 Or 
15 pounds per square inch, in the main cylinder 
6 is sufficient to raise the piston 5 and move 
the portion 3 upwards to close the compression 
chamber 4, the pressure in the lines fi and fla. 
will remain at this point till the compression 
chamber is closed, then the pressure may rapidly 
build up to a value approaching the accumulator 
pressure. 
As the pressure builds up in the lines 7 and 

fa, the main cylinder 6 will be exerting the 
necessary pressure to form the material in the 
mold, at the same time the bucking cylinder 
acting on the face 32 is subjected to the Same 
pressure so that a force differential is obtained 
Which at low pressures Will be insufficient to 
overcome the force of the high accumulator 
pressure on the face 33 of the piston head, but 
as the pressure builds up, the greater area of the 
face 32 as compared with face 33, allows the 
force acting on the face 32 to overcome the force 
on the face 33 and the piston head will begin to 
move to the right and thrust the stem 25 with its 
core end into the compression chamber of the 
mold. At peak pressure, that is substantially 
accumulator pressure, the piston head Will have 
advanced as far to the right as possible as de 
fined by the stop 38 contacting the guide 36. 
When the peak pressure has been reached, the 

molding operation per Se is complete and it is 
now necessary to retract the parts to allow the 
article of manufacture to be removed from the 
molding or compression chamber and a new 
charge put in its place for a repetition of the 
process. The stem 25 must, therefore, be re 
tracted and the mold opened by the lowering of 
the portion f3. To do this the operator actuates 
the throttle 2, which closes the valve in the 
Supply line and opens the Valve in the discharge 
line to the supply tank 8. This allows a more 
or less gradual decrease in preSSure in the lines 
7 and 7d. It must be remembered that the 

line 7b in the interim has at all times been Sub 
ject to full accumulator pressure, and that a 
Small pressure of 10 or 15 pounds is ample to 
hold the portion 3 in cooperation with the fixed 
portion f to keep the mold closed. Then as the 
preSSure drops by the fluid flowing to the Supply 
tank f8, the high pressure acting on the face 33 
of the piston head overcomes the diminishing 
pressure acting on the face 32, and moves the 
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pistOn head to the left again, removing the stem 
25 and the core end from the molding chamber. 
At the same time the compression has fallen to a 
relatively Small value, so that the residual com 
pression is inadequate to crush the article of 
finanufacture before the mold opens. As the 
pressure drops below 10 to 15 pounds per Square 
inch, the piston moves down into the cylinder 6 
and opens the compression chamber. The op 
erator then removes the molded article, puts in 
a new chaige of material and begins a new cycle 
of operations by opening the throttle 2. 

It is to be understood that the above detailed 
description of the present invention is intended 
to disclose an embodiment thereof to those skilled 
in the art, but that the invention is not to be 
Construed as limited in its application to the de 
tails of construction and arrangement of parts 
illustrated in the accompanying drawing, since 
the invention is capable of being practiced and 
carried out in various ways without departing 
from the Spirit of the invention. The language 
used in the Specification relating to the Operation 
and function of the elements of the invention is 
employed for purposes of description and not of 
limitation, and it is not intended to limit the 
Scope of the following claims beyond the require 
ments of the prior art. 

claim: 
1. In a hydraulic mold with a divisible mold 

ing chamber having relatively movable parts, a 
Source of hydraulic preSSure, and a hydraulic 
chamber to exert pressure in the molding cham 
her, means cooperating with the walls of the 
molding chamber to enter the molding chamber, 
hydraulic means automatically operated by the 
pressure in the hydraulic chamber to thrust the 
Jeans &ntering the molding chamber into and 
te renove the same in timed relation. With the 
movement of the Walls of the molding chamber. 

2. In a mold having relatively movable por 
tions to form a compression chamber, a fluid 
preSSure Systein, fluid-pressure responsive means 
to move one of movable portions to apply pres 
Sure to the compression chamber, means coop 
erating with the Walls of the compression cham 
ber to enter the compression chamber to form an 
undercut, a second fluid-pressure responsive 
means cooperating with the first fluid-pressure 
responsive means in the fluid-pressure system to 
Operate the means cooperating with the compres 
Sion chamber into operable position and back in 
timed relation with the movable portions. 

3. In a mold, relatively movable portions coop 
erating to form a compressive chamber, conform 
ing means cooperating with the sides of the 
chamber to conform the chamber, fluid-pressure 
actuated means to operate one of the movable 
portions, fluid-pressure operated means to move 
the conforming means into the chamber, and 
fluid-pressure operated means to remove the con 
forming means from the chamber, the first and 
second fluid-pressure operated means being Sub 
ject to the same fluid-pressure. 

4. In a mold, a fixed portion, a movable portion 
cooperating therewith to form a compressive 
chamber, undercutting means cooperating with 
the chamber to conform the chamber, fluid 
pressure actuated means to operate said movable 
portion, fluid-pressure actuated means to move 
the undercutting means into COOperation. With the 
chamber, both aforementioned fluid-pressure ac 
tuated means interconnected to operate at the 
same pressure, and another fluid-preSSure actu 
ated means acting constantly to move the under 

3 
cutting means out of cooperation with the cham 
ber and bucking the means to move the under 
cutting means into cooperation with the chamber. 

5. In a mold, a fixed portion, a movable por 
tion cooperating therewith to form a compressive 
chamber, laterally moving means Cooperating 
with the sides of the chamber to conform the 
chamber, a source of fluid pressure, fluid-pressure 
Operated means to hold the laterally moving 
means outside the chamber, fluid-pressure op 
erated neans to actuate the movable portion, 
fluid-presslie operated means to buck the hold 
in means to move the laterally moving means 
into the chamber to conform the same, and 
throttle means to control the pressure to actuate 
the two last mentioned means, which are in 
communication with each other and subject to 
the same fuid pressure. 

6. In a mold, a divisible compressive chamber, 
laterally moving means cooperating with the sides 
of the channber to conform the chamber, a. 
Source of fluid pressure, fluid-pressure operated 
means to actuate the divisible compressive cham 
ber to open and shut the compressive chamber 
for successive operation, throttle means to con 
trol the actuating means, piston means to oper 
ate the laterally moving means to and from con 
forming relation with the chamber, and cylinder 
means for the piston means to establish a force 
differential to move the piston, one force of the 
differential adapted to move the laterally mov 
ing means Outside the chamber, the force being 
Substantially constant, the second force of the 
differential adapted to move the laterally mov 
ing means into conforming relation with the 
chamber, the force being proportional to the 
preSSure developed by the actuating means. 

7. In an automatic mold, a compression cham 
ber formed with a fixed and a movable portion, a 
Source of fluid pressure, throttle means to con 
trol the fluid pressure, operating means actuated 
by the fluid pressure to open and close the mold 
at relatively low pressure and to exert high com 
pression at relatively high pressure near the 
closed position, laterally moving conforming 
means cooperating with the chamber, and piston 
means to move the conforming means to and 
from position in the chamber, said piston means 
being operated by a force differential created by 
the action of the relatively high pressure on a 
relatively Small area and a varying pressure on 
a relatively large area, the bucking force of the 
Varying pressure on the relatively large area, 
moving the conforming means into the chamber, 
the varying pressure being obtained from the 
Operating means. 

8. In a hydraulic machine, a divisible compres 
sive chamber having relatively movable parts, a 
Source of fluid pressure, fluid-pressure operated 
means to open and close the chamber and to 
Create high conforming pressure therein, con 
forming means cooperating with the chanaber to 
create undercuts therein, a fluid-pressure oper 
ated differential motor to control the conform 
ing means actuated by a force differential be 
tween the fluid pressure of the source and the 
fluid pressure of the fluid-pressure operated 
means and adapted to move the conforming 
means into the compressive chamber With a 
force created by the fluid pressure actuating the 
fluid-pressure Operated means, and adapted to 
move the conforming means from the compres 
Sive chamber by the fluid pressure of the Source 
When the fluid pressure in the fluid-pressure op 
erated means has diminished in value Sufficient 
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4. 
to l'elease the conforming pressure but not Suf 
ficient to open the chamber. 

9. In a hydraulic molding machine, a Source 
of illuid pressure, a divisible compressive cham 
her, fiuid-pressure actuated means to control the 
movements of the parts of the chamber, throttle 
means to control the pressure to the fluid-pres 
Su'e actuated means, being adapted to move the 
parts of the divisible compressive chamber at a 
relatively low pressure and to exert a compressive 
force in the chamber at a relatively high pres 
SUille, COinforming means cooperating with the 
chamber to conform the chamber, a differential 
fluid-pressure motor to control the conforming 
means to Inove the conforming means into and 
out of the chamber, the pressure differential 
arising from the bucking of a predetermined 
preSSure and the variable pressure as controlled 
by the throttle means in the fluid-pressure ac 
tuated means, the balance in the force differen 
tial being relatively nearer the relatively low 
preSSure than the relatively high pressure in the 
fluid-pressure actuated means. 

2,124,733 
10. In a device of the class described, a divisible 

compression chamber having relatively movable 
parts, a source of fluid pressure, fluid pressure 
operated means to open and close the compreS 
Sion chamber, conforming means COOperating 
with the compression chamber to create under 
cuts therein, a fiuid-pressure operated differen 
tial notor to control the movements of the con 
forming means having a relatively large area. 
piston and a relatively small area piston bucking 
each other, the force differential between the 
tWO pistons acting to move the conforming 
means, conduit means connecting the fluid pres 
Sure operated means for Opening and closing the 
compression chamber to the portion of the dif 
ferential motor acting on the relatively large 
area piston connecting both to the fluid pressure 
source, valve means to control the fluid pressure 
in the conduit means, a second conduit means 
to connect the portion of the differential motor 
acting on the relatively small area piston directly 
to the source of pressure. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,121,753. July 26, 1958. 

HUGH. L. DECKER 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page l, first 
column, line 8 claim 9, before being insert the words the fluid-pressure 
actuated means; and that the said Letters Patent should be read with this 
correction therein that the same may conform to the record of the case in 
the Patent Office. 

Signed and sealed this l3th day of September, A. D. 1958. 
Henry Wan Arsdale 

(Seal) Acting Commissioner of Patents. 


