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57) ABSTRACT 
A molding machine of the type comprising tie rods 
mounted to one platen which are received by breech 
mechanisms associated with a second platen. Each 
breech mechanism comprises a plurality of coopera 
tive breech blocks driven towards-and-away from one 
another by individual cylinder-and-piston actuators 
which exert equal, oppositely directed moving forces 
on the breech blocks. The breech blocks are mounted 
for lateral and longitudinal movement relative to their 
respective tie rods, thereby enabling the breech blocks 
to be self-aligning with the tie rods and accommodat 
ing tie rod stretch. 

14 Claims, 5 Drawing Figures 
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1. 

BREECH MECHANISM INCLUDING 
SELF-ALGNING BREECH BLOCKS 

The present invention relates to molding machines 
including tie rods gripped by breech mechanisms dur 
ing the machine operation and more particularly to the 
provision of a new and improved breech mechanism for 
a molding machine of this type. 
Conventionally, a breech mechanism of such a mold 

ing machine generally has included a plurality of 
breech blocks, cooperative to grip a therebetween tie 
rod, which are driven towards-and-away from one an 
other by actuating means in the form of a single cylin 
der-and-piston actuator or other similar driving means 
producing unbalanced reaction forces when the breech 
blocks engage a tie rod. Conventionally, also, the 
breech blocks frequently have not been both self 
alignable with the received tie rod and capable of ac 
commodating tie rod stretch. 
An object of the present invention is to provide a new 

and improved breech mechanism for a molding ma 
chine, which breech mechanism is particularly con 
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structed and arranged to minimize the reaction effects . 
arising when the breech blocks engage a tie rod. 
Another object is to provide a new and improved 

breech mechanism for molding machine, which breech 
mechanism is particularly constructed and arranged 
such that equal and opposite moving forces are exerted 
on the breech blocks. 
Another object is to provide a new and improved 

breech mechanism for a molding machine, which 
breech mechanism is particularly constructed and ar 
ranged to enable the breech blocks to be both readily 
self-alignable with the received tie rod and also capable 
of accommodating tie rod stretch. 
Other objects and advantages of the invention will be 

apparent from the following description taken in con 
nection with the accompanying drawings wherein, as 
will be understood, the preferred form of the invention 
has been given by way of illustration only. 

In accordance with the invention, a molding machine 
may comprise a first platen, a second platen movable 
towards-and-away from the first platen, at least one tie 
rod mounted to one of the platens longitudinally pro 
jecting from such platen towards the other thereof, a 
breech mechanism associated with said other platen for 
gripping the tie rod, the breech mechanism including a 
plurality of breech blocks cooperative to grip a there 
between tie rod and moveable towards-and-away from 
one another, actuating means for moving each of the 
breech blocks towards-and-away from the other, and 
such actuating means comprising an individual pres 
sure fluid operative cylinder-and-piston actuator for 
each of the breech blocks. Also, in accordance with the 
invention, each breech block may be mounted for 
movement both laterally and longitudinally of the tie 
rod by a mounting means comprising support means, 
shoe means movably on the support means, and car 
riage means connected to the breech block and mov 
ably mounted on the support means by the shoe means. 

Referring to the drawings: 
FIG. 1 is an elevational view, partially broken away 

and in section, of an injection molding machine includ 
ing a plurality of breech mechanisms constructed in ac 
cordance with one embodiment of the invention; 
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2 
FIG. 2 is an enlarged, perspective view illustrating 

one of the breech mechanisms of the injection molding 
machine shown in FIG. 1; 
FIG. 3 is a perspective view illustrating one of the 

shoes supporting the breech blocks of the breech 
mechanism shown in FIG. 2; 
FIG. 4 is a view schematically illustrating the supply 

of pressure fluid to the cylinder-and-piston actuators 
for the breech blocks of such breech mechanism; and 

FIG. 5 is a view schematically illustrating the breech 
mechanism shown in FIG. 2. 

Referring more particularly to the drawings wherein 
similar reference characters designate corresponding 
parts throughout the several views, FIG. 1 illustrates 
the breech mechanism of the invention as applied to a 
molding machine of the type described in U.S. Pat. No. 
3,590,418, issued July 6, 1971 and assigned to the as 
signee of the present invention. It will be understood, 
however, that the invention has been shown and de 
scribed as applied to such machine only for the pur 
poses of illustration; and the invention is equally appli 
cable to other forms of molding machines of the 
beforedescribed general type. 
The molding machine illustrated in FIG. 1 comprises 

a generally vertical first platen 10 mounted upon the 
upper surface of a ground supported base or base pad 
12 which also carries the injection unit of the molding 
machine, such injection unit being designated generally 
as 14. The injection unit 14 may be of any suitable con 
ventional construction and, as shown, includes a re 
ceiving hopper 16, an injection ram device 18, a plasti 
cizing and feed device 20, and a discharge nozzle 22 
which projects through an opening through the first 
platen 10. A generally vertical second platen 24, oppo 
sitely disposed to the first platen 10, is suspended by a 
supporting shoe 26 from a generally horizontal guide 
track 28 which is, in turn, ground mounted by a plural 
ity of supporting posts 30. The platens 10,24 carry the 
usual mating mold sections or halves 32,34; and the 
second platen 24 is, during the operation of the ma 
chine, driven by a cylinder-and-piston motor 36 to 
wards-and-away from the first platen 10 between a 
mold closed position (shown in solid lines in FIG. 1) 
and a mold fully open position (shown in broken lines 
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in FIG. 1). 
The second platen 24 carries four tie rods 38 which 

project horizontally from the second platen 24 towards 
the first platen 10 and, with the second platen 24 in its 
mold closed position, slidably extend through openings 
in the first platen 10 into individual breech mecha 
nisms, each designated generally as 40, associated with 
the latter. The tie rods 38, as illustrated, extend 
through the second platen 24 into individual retraction 
tubes 42 mounted on the second platen 24 and are in 
the manner described in U.S. Pat. No. 3,465,387, is 
sued Sept. 9, 1969 and assigned to the assignee of the 
present invention, adjustable by drive means (not 
shown) on the second platen 24 to vary the portions of 
their lengths projecting from the second platen 24 
towards the first platen 10. Such portions of the lengths 
of the tie rods 38, as will be understood, are advanta 
geously maintained sufficiently short to permit the tie 
rods 38 to be entirely removed from their openings in 
the first platen 10 during the movement of the second 
platen 24 away from the latter thereby facilitating the 



3,801,256 
3 

discharge of a formed part from between the mold 
halves 32,34. 

Further details of the construction and operation of 
a molding machine of this general type, if desired, can 
be obtained from the beforementioned U. S. Pat. No. 
3,590,418, and it will be understood that, as disclosed 
in such patent, the tie rods 38 alternatively could be 
mounted to the first platen 10 in which event the 
breech mechanisms 40 would be associated with the 
second platen 24 for movement therewith. 
The breech mechanisms 40 are all of identical con 

struction and arrangement and hence, although only 
one thereof has been illustrated in FIGS. 2 through 5 
and hereinafter specifically described, it will be under 
stood that all of the other breech mechanisms 40 are 
the same as that so illustrated and described. The 
breech mechanisms 40 each include a breech housing 
or casing 44 containing aligned, upper and lower 
breech blocks 46,48, respectively, which are vertically 
movable towards-and-away from one another and pro 
vided with semi-circular recesses 50,52 cooperative to 
grip the end 54 of a tie rod 38 between the breech 
blocks 46,48. The semi-circular recesses 50,52 and the 
tie rod end 54, as illustrated, are preferably provided 
with cooperative grooves 56,58, respectively, facilitat 
ing the gripping of the rod end 54 by the breech blocks 
46,48. 
As illustrated in FIG. 2, the breech blocks 46.48 are 

mounted in a manner permitting their longitudinal and 
lateral movement relative to a therebetween tie rod end 
54, thus accommodating tie rod stretch and enabling 
the breech blocks 46,48 to be self-aligning with the tie 
rod end 54. More particularly, the breech blocks 46,48 
are slidably mounted for their beforedescribed vertical 
movement on a pair of vertical slide rods 60 which at 
opposite ends are affixed to carriage frames or car 
riages 62. The carriages 62, in turn, are each slidably 
mounted on a pair of horizontal slide rods 64, extend 
ing parallel to the tie rod 38, by separate supporting or 
bearing shoes 66 located intermediate the carriage 62 
and each of the horizontal slide rods 64. The bearing 
shoes 66 each include an arcuate bearing surface 68 
slidably engaging the arcuate periphery of their respec 
tive horizontal slide rod 64 and an opposite flat keying 
surface 70, bounded adjacent the ends of the bearing 
shoe 66 by arcuate retaining positions 72 thereof, 
which engages a corresponding flat surface 74 on a car 
riage 62 to key the latter to the bearing shoe 66. Hence, 
the carriages 62 are resultantly slidable both longitudi 
nally along and laterally of the horizontal tie rods 62; 
and the breech blocks 46,48, being carried by the car 
riages 62 through the vertical slide rods 60, are enabled 
to both move longitudinally of the tie rod 38 to accom 
modate tie rod expansion and horizontally laterally of 
the tie rod 38 to readily self-align therewith. 
The breech blocks 46.48 are vertically driven to 

wards-and-away from each other by individual cylin 
der-and-piston actuators 76 carried by the carriages 62 
whereby the actuators 76 for the breech blocks 46,48 
are on opposite sides of the latter. The actuators 76 are 
of identical construction and size and each include a 
cylinder 78 fixedly mounted on a carriage 62 and a pis 
ton 80 which is slidably in the cylinder 78 and con 
nected to a breech block 46 or 48 by an extension rod 
82. Both of the actuators 76 of each breech mechanism 
40 are connected to a common source of pressure fluid 
whereby the fluid at such common pressure is supplied 
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4 
to their cylinders 78 to drive the breech blocks 46,48 
towards one another. More specifically, as schemati 
cally depicted in FIG. 4, the pressure fluid is supplied 
through a singly supply conduit 84, communicating 
with a source (not shown) of the pressure fluid, and 
branch conduits 86,88 connecting the head ends of the 
cylinders 78 of both actuators 76 to such supply con 
duit 84. As a result of the before-described construc 
tion and arrangement, the reaction forces produced in 
each breech mechanism 4.0 upon engagement of the 
breech blocks 46,48 with a therebetween tie rod end 54 
are equal and opposite. Hence, these reaction forces 
cancel each other within the assembly formed by the 
carriages 62 and the breech blocks 46,48; and the reac 
tion forces produced between such assembly and the 
horizontal slide rods 64 is only equal to the weight of 
the assembly. Also, as the head ends of the cylinders 78 
of the actuators 76 are connected to receive pressure 
fluid from a common supply conduit 84, full gripping 
pressure on the tie rod end 54 can only occur after both 
breech blocks 46,48 engage the end 54; and, as the 
gripping forces of the breech blocks 46,48 on the tie 
rod end 54 are equal and opposite, such gripping does 
not in any manner tend to move the tie rod 38 or to 
cause an undesirable net reaction therein. 
The rod ends of the cylinders 78 of the actuators 76 

are provided with individual fluid connections 90 
which communicate with the source (not shown) of the 
pressure fluid in a conventional manner, and suitable 
conventional valving means (not shown) interconnect 
the fluid connections 90 and the supply conduit 84 
whereby, in the conventional manner, pressure fluid 
may be selectively supplied through each thereof to 
one end of each of the cylinders 76 while fluid is ex 
hausted through the other thereof from the other end 
of each cylinder 76. 
Each breech mechanism is provided with the usual 

load cell 92 which, after the tie rod ends 54 have been 
gripped by the breech blocks 46,48 of all of the breech 
mechanisms 40, is the usual manner fluid actuated to 
exert clamping force on the second platen 24 through 
the respective adjacent breech blocks 46,48 and their 
gripped tie rod 38. In addition, as illustrated, each 
breech mechanism 4.0 is provided with a cylinder 96, 
aligned with its respective tie rod 38, which slidably 
contains both a cushioning piston 98 and a there 
surrounding break-away or push-back piston 100. The 
cushioning piston 98, as will be understood, is fluid bi 
ased to engage the tie rod end 54 during axial move 
ment of the tie rod 38 into the breech mechanism 40, 
thereby cushioning or absorbing the shock of such tie 
rod movement. The push-back piston 100 is fluid actu 
ated to, in cooperation with the cushioning piston 98, 
assist in initiating axial movement of the tie rod 38 out 
of the breech mechanism 40 after opening of the 
breech blocks 46,48 by their movement from one an 
other. Load cells and cushioning and push-back cylin 
der-and-piston arrangements of this general type are, of 
course, per se well known in the art. For example, the 
beforementioned U.S. Pat. No. 3,465,387 described 
generally similar apparatus for these purposes. 
The operation of the before described molding ma 

chine is believed to be apparent from the preceeding 
description. However, in order to insure understanding 
of the breech mechanisms 40, a brief description of 
their operation is hereinafter given. 
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During the driven movement of the second platen 24 
towards its mold closed position, the tie rod ends 54 are 
moved intermediate the open breech blocks 46,48 of 
their respective breech mechanisms 40, while low pres 
sure fluid in the cylinders 96 causes the cushioning cyl 
inders 98 to cushion the tie rod movement. Each tie rod 
end 54 during its said movement trips the usual limit 
switch 102 whereupon, after all such limit switches 102 
have been so tripped indicating that the tie rod ends 54 
are all in position for gripping by their respective 
breech blocks 46,48, pressure fluid is caused to flow 
from the source (not shown) through the supply con 
duits 84 and branch conduits 86,88 to the head ends of 
the cylinders 78. Simultaneously, pressure fluid is ex 
hausted from the rod ends of the cylinders 78; and, 
hence, the breech blocks 46,48 of each breech mecha 
nism 40 are vertically driven towards one another to 
closed positions wherein they cooperate to grip the 
therebetween tie rod end 54 and then apply full clamp 
ing force to the latter. The breech blocks 46,48 during 
their said driven movement, automatically move later 
ally as necessary for their self-alignment with the tie 
rod ends 54 and also longitudinally of the tie rods 38 
as necessary to compensate for tie rod stretch. 
During the movement of the breech blocks 46,48 to 

their closed positions, the limit switch 104 is resultantly 
tripped, thereby causing pressure fluid to be supplied 
through the passage 106 to the load cell 92. This pres 
sure fluid in the conventional manner causes the load 
cell 92 to apply clamping force on the second platen 24 
through the breech blocks 46,48 and the tie rods 38; 
and during the application of such clamping force, plas 
ticized material is injected between the mold halves 
32,34. Then, after a predetermined time period preset 
into the usual timer, the passage 106 is connected to 
exhaust, thereby releasing the clamping pressure; and 
pressure fluid is supplied to the rod ends of the actuator 
cylinders 78, while fluid is exhausted from the head 
ends thereof, thereby driving the breech blocks 46,48 
one from the other to their open positions. Thereupon, 
the limit switch 108 is tripped causing the pistons 
98,100 to be fluid driven to initiate movement of the tie 
rods 38 out of the breech mechanisms. 40 and the sec 
ond platen 24 is driven away from the first platen 10 
preparatory to commencing another operating cycle of 
the machine. 
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From the preceding description it will be seen that 
the invention provides new and improved means for ac 
complishing all of the aforestated objects and ad 
vances. It will be understood, however, that, although 
only a single embodiment has been illustrated and 
herein beforedescribed, the invention is not limited 
merely to this such single embodiment, but rather con 
templates other embodiments and variations within the 
scope of the following claims. 
Having thus described my invention, I claim: 
1. In a molding machine, a first platen, a second 

platen movable towards-and-away from said first 
platen, at least one tie rod mounted to one of said plat 
ens longitudinally projecting from said one platen 
towards the other thereof, a breech mechanism asso 
ciated with said other platen for gripping said tie rod, 
said breech mechanism including a purality of breech 
blocks cooperative to grip a therebetween tie rod and 
movable towards-and-away from one another, actuat 
ing means for moving each of said breech blocks to 
wards-and-away from the other, said actuating means 
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6 
comprising individual pressure fluid operated cylinder 
and-piston actuators for each of said breech blocks, 
means mounting said breech blocks for movement lon 
gitudinally of said tie rod and also laterally of said tie 
rod to permit self-alignment of said breech blocks with 
a therebetween tie rod during movement of the breech 
blocks towards one another, said mounting means for 
each said breech block including rod means on the op 
posite side of said other platen from said one platen and 
extending longitudinally of said tie rod, carriage means 
connected to the breech block, and shoe means mount 
ing said carriage means on said rod means for both lon 
gitudinal and lateral movement thereon. 

2. A molding machine according to claim 1, wherein 
said cylinder-and-piston actuators are constructed to 
cause equal oppositely directed moving forces to be ex 
erted on said breech blocks. 

3. A molding machine according to claim 1, wherein 
said cylinder-and-piston actuators are on opposite sides 
of said breech blocks. 

4. A molding machine according to claim 1, further 
comprising supply means for supplying pressure fluid at 
common pressure to said cylinder-and-piston actua 
torS. 

5. A molding machine according to claim 4, wherein 
said supply means comprises a supply conduit commu 
nicating with a source of the pressure fluid, and branch 
conduits connecting said supply conduit with said 
cylinder-and-piston actuators. 

6. A molding machine according to claim 1, wherein 
said cylinder-and-piston actuators are constructed to 
cause pressure fluid at common pressure to exert equal, 
oppositely directed forces on said breech blocks during 
their movement towards one another, and further com 
prising supply means for supplying fluid at common 
pressure to said cylinder-and-pressure actuators to so 
move said breech blocks. 

7. A molding machine according to claim 6, wherein 
said supply means comprises a supply conduit commu 
nicating with a source of pressure fluid and branch con 
duits connecting said supply conduit with said cylinder 
and-piston actuators. 

8. A molding machine according to claim 1, wherein 
each said shoe means comprises arcuate bearing sur 
face means slidably engaging a said rod means and also 
keying surface means keying said carriage means to the 
shoe means. 

9. A molding machine according to claim 1, wherein 
each said rod means comprises a plurality of horizontal 
slide rods, each said shoe means comprises a plurality 
of shoe members each having an arcuate bearing sur 
face slidably on one of said slide rods and also a keying 
surface keying a said carriage means to the shoe mem 
ber, and further comprising vertical slide rod means 
mounting said breech blocks to said carriage means. 

10. A molding machine according to claim 9, 
wherein the said keying surface of each said shoe mem 
ber is bounded adjacent opposite ends of the shoe 
member by retaining portions of the latter. 

11. In a molding machine, a first platen, a second 
platen movable towards-and-away from said first 
platen, at least one tie rod mounted to one of said plat 
ens longitudinally projecting from said one platen 
towards the other thereof, a breech mechanism asso 
ciated with said other platen for gripping said tie rod, 
said breech mechanism including a plurality of breech 
blocks cooperative to grip a therebetween tie rod and 
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movable towards-and-away from one another, motor 
means for moving each said breech block towards-and 
away from the other, and means mounting said breech 
blocks for movement both longitudinally and laterally 
to said tie rod, said mounting means for each said 
breech block comprising rod means on the opposite 
side of said other platen from said one platen and ex 
tending longitudinally of said tie rod, and carriage 
means connected to the breech block and mounted on 
said rod means for both longitudinal and lateral move 
ment thereon. 

12. A molding machine according to claim. 11, 
wherein each said mounting means further comprises 
shoe means mounting the carriage means on the rod 
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8 
means for movement thereon. 

13. A molding machine according to claim 12, 
wherein said shoe means is separate from both said car 
riage means and said rod means. 

14. A molding machine according to claim 3, 
wherein each said rod means comprises a plurality of 
horizontal slide rods, each said shoe means comprises 
a corresponding plurality of shoe members each having 
an arcuate bearing surface slidably on one of said slide 
rods and also a keying surface keying a said carriage 
means to the shoe member, and further comprising ver 
tical slide rod means mounting said breech blocks to 
said carriage means. 
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