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UNITED STATES PATENT OFFICE 
2,684,510 

POWER ACTUATED TOGGLE LINKAGE 
MECHANISMI FOR, DE CASTING MA 
CHINES 

Jules Muller, Keithsburg, Ill., assignor to Schultz 
Die Casting Company, Toledo, Ohio, a corpo 
ration of Ohio 

Application August 16, 1951, Serial No. 242,089 
(Cl. 22-92) 5 Claims. 

1. 
This invention relates to an improved power 

multiplying, toggle linkage operated die casting 
machine and has for its object to provide a 
special multiple toggle powerfully operating link 
age between the power and movable die platen 
of a die casting machine in which high closing 
pressures may be exerted and maintained on the 
dies economically from the source of power and 
the efficiency of the operation of the linkage 
mechanism is maintained throughout the life of 
the machine. This invention provides for a high 
torque at the initiation of the closing of the dies 
with a tremendous force operative to position 
the dies in fully closed position, moving the die 
with a substantially uniform rapidity for the 
large portion of the travel of the movable platerl 
in an efficiently operating machine. Thus, an 
extremely high closing pressure is obtained to 
prevent separation of the dies upon metal injec 
tion at high preSSureS. 

It is also an object of this invention to provide 
such a machine which, as indicated, Will have a 
short period of cycling so as to thereby Speed 
up the hourly rate of production of castings by 
my improved mechanism. 
Another object of the present invention is to 

provide an efficiently operating, Smooth acting 
linkage for closing the dies in a die casting ma 
chine in which the forces are applied in Such a 
manner that the die platen during its closing 
stroke moves at substantially the same Speed 
for at least more than half of its travel, instead 
of breaking away at the maximum. Speed. 

Moreover, a further object of the invention is 
to provide a die casting machine operating link 
age with a great power multiplying means in 
which a main fixed bearing is used to resist die 
separation upon high pressure metal injection. 
In this connection, an important feature of the 
present invention is that regardless of wear in 
use, the linkage provides a mechanism which 
functions throughout the life of the machine in 
a similar manner and by providing adjustable 
means in certain links, the operation of the na 
chine can be maintained at a high rate of effi 
ciency throughout the entire life of the mech 
anism. 
A further object of the invention is to provide 

simplified safety controls in the operation of the 
machine by interconnecting the linkage mech 
anism with the metal injecting means as well as 
providing special locking means to prevent the 
opening of the dies in case pressure is on the SyS 
tem for causing the metal injection. 

Further objects and advantages are within the 
scope of this invention, Such as relate to the 
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arrangement, operation and function of the re 
lated elements of the structure, to various details 
of construction and to combinations of parts, 
elements per Se, and to economies of manufac 
ture and numerous other features, as will be ap 
parent from a consideration of the Specification 
and drawing of a form of the invention, which 
may be preferred, in which: 

Figure I is an elevation partly in Section of 
the present invention with the dies in closed posi 
tion; 
Figure II is an elevation partly in section of 

a portion of the mechanism with the dies in 
Open position; 

Figure III is a top plan view partly in section 
of Figure II; 

Figure IV is a perSpective view showing in 
detail the various linkages; 

Figure W is a diagrammatic view illustrating 
the operation of the linkage mechanism showing 
an analysis of the movement thereof; 

Figure W is a diagrammatic view illustrating 
the interaction of the die closing mechanism and 
metal injection with the Safety controls, the dies 
being ShoWn in open position; and 

Figure VII is a similar view to Figure WI with 
the dies in closed position. 

Referring to the drawings, the die casting ma 
chine illustrated as one embodiment of the in 
vention includes a frame 9 having a base por 
tion forning the Outer metallic casing of 
furnace 2 which is provided with a lining of 
fire brick 4 forming a fire or furnace chamber 
5. The furnace chamber 5 is closed at its 

upper end by a metallic plate 9 Serving to Sup 
port a metal reservoir or melting pot 20 which 
extends downwardly from the plate within the 
furnace chamber 5, the melting pot 20 being 
heated by Suitably regulated means conveyed 
through the furnace Walls by means of a pipe 2 
in order to maintain the metal in the melting 
pot 20 in a molten condition at the desired tem 
perature. Located within the melting pot 20 is 
the “shot' or pressure delivery cylinder 24, which 
is substantially immersed in the molten metal. 
The shot cylinder 24 has a gooseneck delivery 
spout 2, and this mechanism is removably Se 
cured in fixed relation to the melting pot 20 by 
suitable means. Cylinder 24 is provided With a 
lateral connecting opening 26 whereby the molten 
material passes to a cylindrical bore or duct 25 
connected by means of passage 27 to the de 
livering orifice 28. In order to force the molten 
metal into the dies, the cylindrical bore 25 of 
the “shot' cylinder 24 is adapted to Snugly re 
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ceive a piston 30 which is noved by means of a 
rod 3 Secured to a reciprocating pistOn 32 lo 
cated within the air cylinder 33, fixedly Supported 
upon plate 3 by means of a plurality of upright 
Supports 34. 
The main operating mechanism of the die 

casting machine extends longitudinally adjacent 
to the furnace 2, and in proper Spaced relation 
is a relatively stationary die holding plate 35 
which is suitably supported and renovably Se 
cured to the Spout 27 of the pressure cylinder 24. 
The cover plate 22 of the melting pot 2 is pro 
vided With means (not shown) for the purpose 
of holding the molten metal delivering Spout 2. 
in proper positive engagement with the die hold 
ing plate 35. The lower framework of the ma 
chine referred to above by the numeral is ill 
cludes the Solid foundation base Support 3 which 
is provided as shown with upright Sturdy fraine 
members 3 connected at their lowei' ends to 
said base Support 36, as showin in Figure I. The 
die holding plate 35 is provided with downwardly 
extending leg portions 35, each carrying a wheel 
33 engaging horizontal SupportS or tracks 39 
Secured to or part of the frame is which, aS 
shown, is positioned at one end adjacent the 
walls of the furnace 2. This arrangement and 
type of Support for the die holding plate 35 per 
mits the proper adjustability of the Sane With 
respect to the spout 2, and the pressure cylin 
der 22 and also permits removal of the die hold 
ing plate 35 for repairs or change of dies. 
The molding cavity is foriaed by the use of a 

Stationary die part A on plate 35 and a movable 
die part B, the latter being carried by reciprocat 
ing platen C, as shown. The platen C is slidably 
carried by a plurality of horizontal rods $3, said 
rods extending longitudinally of the machine and 
being Secured at One end to the Stationary frane 
inenbers 3 of the machine as indicated. The 
rods 48 are firmly and Suitably ainchored at the 
other end of the machine in the plate 35. The 
movable platen C is here shown as carried by the 
rods by Suitable elongated bearings ii formed 
in the platen C. So that the head may be slid along 
these rods to open and close the dies. 
The platen C has a single centrally located leoss 

with a spherically-shaped recess 2 for receiving 
a ball-shaped head 43 forming a universal joint 
44 on the end of link É5, said link thus being con 
nected to the guided platen C by a single spheri 
cal pivot connection. iiie link 45 consists of 
two parts 5' and 45' adjustably connected as 
shown in Figure TV by threading one part into 
the other and locking the same in pi'oper adjusted 
position by a lock nut A3d. The link 5 is one 
arm of the main substantially horizontai toggle 
of the reciprocating linkage for operating the 
opening and closing of the dies. The other link 
of the main toggle consists of a pair of arc-shaped 
Ol' triangular-shaped plates, Said pair operating 
in effect as link 46 pivoted to the link 43 of the 
main toggle at the pivot point 47. The link 45 
that is, each of plates 4 are pivoted to the large 
pivot pin 48 which constitutes the main bearing 
for the reciprocating linkage. This relatively 
large pivot pin 48 is rigidly secured to the frame 
of the machine. 
Another toggle is located horizontally between 

another fixed bearing 5 on the frame of the 
machine and the plates 46, or the extension on 
the Short link of the first toggle. Actually, as 
shown particularly in Figures I, II and W, this 
connection is made with the extension portion 

5 of the plates 46 designated 46 and this extension 
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4. 
46 between the fixed bearing 48 and the pivot 
(for connection. With the Second toggle) is much 
shorter than the short link portion 8 of the first 
toggle which extends from the main bearing 48 
to the pivot 4. While the first bearing 48 is 
beyond but in alignment. With the path of travel 
of the center of platen C, the other bearing 50 
is located beyond the bearing 48 but offset with 
respect to said center line of travel of said platen. 
This Second toggle consistS of a relatively short 
link 5, one end of which is pivoted at 52 to said 
extension $6 on the triangular-shaped plates 46 
with its other end pivoted at 53 to the other link 
54 of said second toggle. This long link 54 is 
adapted to oscillate about the fixed pivot point 
or bearing 50 and also SerWeS as a Crank aim for 
the application of the power to the toggle linkage 
System. 
The power for operating my toggle linkage 

mechanism (opening and closing the dies) in 
cludes an economically sized relatively Small oil 
cylinder 60 pivoted to the frame of the machine 
at the bearing 6 . It is to be noted that the 
cylinder 69 is positioned vertically intermediate 
the fixed pivots i8 and 5 on the side of center 
line of travel of the platen C opposite to the 
pivot 5C. Said oil, or hydraulic, cylinder 69 
carries a piston or plunger 63, the piston rod 64 
of which is adjustable and is, as shown, pivoted 
at 65 to a short arm 68 formed integral With the 
bel crank link part 54 referred to above. Oil 
under appropriate pressure in cylinder 60 
properly controlled, as shown diagrammatically 
in Figures VI and WII, actuates piston 63. 
The power cylinder 6 is vertically arranged 

to avoid unequal wear between piston and cylin 
der and, moreover, further lessens the over-all 
horizontal length of the machine. 
Interconnected With the toggle linkage mech 

anisin for opening and closing the dies is dis 
closed a mechanism for electrically controlling 
the operation of the metal injection means; 
means for mechanically adjusting the injecting 
mechanism to operative position and for pre 
Venting opening of the dies in case metal is 
being injected. These features are illustrated 
in Figures VI and Wii, where these operations 
and controls are diagrammatically illustrated. 

thus, in the lower part of Figure VI is shown 
a hydraulic mechanism for operating the power 
piston 63 which includes an oil punip 7 operated 
fron a Suitable connection to the machine for 
establishing a Source of hydraulic power undel 
preSSure With proper Connections and controls 
for operating the power piston 63 which, in turn, 
effects operation of the toggle mechanism. Here 
is illustrated the type of hydraulic mechanism 
disclosed in the prior Schultz et al., patents, 
2,108,080 and 2,173,377, excepting that in the 
present instance the oil cylinder 63 is pivoted 
at 68 as shown. As shown in these diagrams, 
Figures VI and VII hereof, an arrangement is 
illustrated which is similar to the arrangement 
disclosed in the prior Holmes et al. Patent No. 
2,532,256, in which when the operator closes 
Suitable electrical circuits the Solenoid 2 is en 
ergized thereby rotating valve 3 to the proper 
position to permit oil under pressure to enter 
below the piston 63 in the oil cylinder 60. At 
a proper Sequence in the operation of the ma 
Chine the Solenoid 2 is modified aid the valve 
3 is turned back So that oil under pressure now 

enters the cylinder 6 from above the piston 
63 as shown in Figure VII and returns the piston 
63 to lowermost position. 
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It will be noted that in this instance, in view 
of the fact that the oil cylinder 60 is pivoted 
at 6, the connections at 74 and 75 for the hy 
draulic oil System include flexible elements to 
permit this oscillation of oil cylinder 60. 
For electrically effecting the metal injection 

referred to above, after the piston 63 operates 
to close the dies, there is provided mechanism 
in the Controls illustrated in Figures VI and WII 
which require operation thereof before injection 
can take place. Thus, the link 54 has a roler 

carried thereby so that when the toggle link 
age aSSumes the position of completely closing 
the dies, the roller contacts Switch 8 to close 
the circuit through the wires 9 and 80 to effect 
an Operation of Suitable electrical controls for 
injecting metal, fully illustrated in said Holmes 
et al. patent. Such electrical controls include 
as a part thereof a proper operation on air valves 
of the air controlling system which actually 
Causes the piston 30 of the cylinder 24 to operate 
and inject the metal up through the spout 27 
into the CIOSed dies. 

In the present invention, before these air valves 
can be operated electrically, as indicated above, 
a further mechanical safety arrangement is in 
cluded herein which consists of a flat extension 
8. On the link 54 contacting a bar 82 adapted to 
elevate a sliding member 83 which has a keyhole 
slot therein, 84, through which a fiattened shaft 
85 extends so that the shaft 85 cannot be turned 
until the member 83 is moved upwardly a Sufi 
cient distance to permit the member 83 to turn 
in the large circular part 84 of the keyhole slot 
84. It will thus be seen that even When the 
dies are completely closed by the toggle mecha 
nism illustrated herein, the metal injection can 
take place only when both the electrical Switch 
78 is closed by the roller 77 as indicated above, 
and the mechanical mechanism has also noved 
the enlarged portion 84 of the keyhole slot into 
position to permit operation of the air valves 
for controlling the metal injection. 
A further mechanical control mechanism is 

embodied in the present invention to prevent 
opening of the dies in case there is any air pres 
Sure on the air control mechanism which is effec 
tive to inject the metal. To this end there is 
provided a temporary locking mechanism in the 
form of an arm 87 pivoted at 88 and provided 
With a bent portion having a hook 89. This hook 
is adapted to Slide under toggle link 54. When 
the same is in the die closed position illustrated 
in Figure WI. Pneumatic means are provided 
for Swinging the arm 8 around the pivot, 88 
to lock the hook 89 in Such position. 
Thus, I provide an air cylinder 90 connected 

by tubes 9 and 92 to the main controlled air 
cylinder 33, tube 92 being connected thereto 
above the operating piston therein, while the 
other tube 9 is connected to the air cylinder 
33 below the piston. In the air cylinder 9 is 
located a piston 94 connected by a link 95 which, 
in turn, is connected to the main toggle locking 
arm 8 described above. When air pressure is 
on the piston 94 in the air cylinder 9 by reason 
of its connection through the tube 92 to the 
cylinder 33, the link 95 will Swing the locking. 
arm 8 around its pivot 88 to bring the hook 
89 underneath the link 54 of the toggle linkage 
and prevent the toggle mechanism from opening. 
When the piston in the air cylinder 33 begins 
to move in the opposite direction, the preSSure 
being off from the injecting means, then the 
pressure through the tube 9 moves the piston 
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94 in the opposite direction and swings the lock 
ing arm 87 With the hook 89 thereof out from 
under the toggle link 54 which will permit the 
toggle mechanism to operate. Thus, the hook 
89 forms a very secure means of preventing any 
improper opening of the dies in case any air 
preSSure is On the System, tending to inject metal 
into the dies. 

Operation of toggle linkage 

In the diagram Figure W is illustrated the 
action of the mechanism including the special 
double toggle linkage, the Central pivot connec 
tion to the movable die and the power piston 
and partS described for closing and opening the 
dies. The full lines illustrate the dies completely 
opened and the dotted lines ShoW the dies locked 
closed, and the movement from one position to 
the other is plotted in eight uniform increments 
of the piston. Thus, as the piston 63 moves 
upWardly, the piston rod 64 pivoted at 65 to the 
bell crank of link 54 swings the link around the 
fixed pivot 50 So that the other link 5 of this 
toggle operates on the link 46 of the other toggle 
through extension 46'. This connecting means 
or extension 46 in the form of the plates 46 is 
the Same part or moves integral with the link 
46 of the toggle 45-46. Links 45 and 46 are 
pivoted at 4. The main fixed bearing for the 
machine is rigidly fixed as at 48. 

in the upper left-hand corner, I have plotted 
the action of the movement of the platen C. 
Thus, I ShoW the travel of the piston 63 and 
adjacent thereto the movement of the center 
Of the universal joint, 44, of the main toggle 
link 45 Connected with the platen C. Thus, the 
center of universal joint 44 moves substantially 
equal distances for corresponding movements of 
the pistOn 63 until nearly the closed position is 
reached. At this point, after the increment point 
5 is reached, as is shown from the increments 
plotted, the movement of the platen slows down 
Very rapidly until it reaches zero. 
At the top of the diagram in the left-hand 

Corner is plotted the movement of the platen C 
against time. This graph shows that at the 
breakaway the speed is less so that the effective 
Staiting torque is correspondingly greater and 
that a Substantially uniform speed of travel 
of the piston is thereafter maintained until it 
reaches nearly the fifth horizontal line repre 
Senting equal portions of time in the movement 
of the platen C. Here, it changes extremely 
rapidly until the movable platen C reaches its 
locked position to close the dies solidly. 

It Will thus be Seen that a, Substantially coin 
Stant relatively high Speed is maintained during 
the travel of the platen C from wide open posi 
tion for about Seven-eighths of its total travel. 
During the last portion of the movement, the 
paten C Slows doWn rapidly unil the final die 
Closing position is reached. As a result, the 
great multiplication of power from the oil pres 
Sure against pistOn 63 which produces an ex 
tremely high pressure for effecting a good closing 
of the dies is not developed until nearly the end 
of the Stroke of the plate C and actual closing 
is effected. Without impact between die faces. 
Cooperating therewith is the fact that as the 

high pressure is attained at the end of the stroke 
of the platen the linkage movement slows down 
to practically Zero as the point of contact is 
reached, and thus none of the parts are moved 
rapidly when a large amount of work is being 
expended, and wear is thus reduced to a mini 
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murn, whereas, an extremely powerful locking 
up die closing pressure is obtained. 
Upon the reverse action in opening the dies, 

the parts move slowly at first but quickly ac 
celerate to a Substantially relatively high uni 
form. Speed for most of the Opening travel which 
is somewhat higher than the closing Stroke due 
to the difference in oil displacement in the power 
cylinder because of the piston rod. 
The particular linkages, the bearings, the con 

struction and connections of the parts, including 
the double toggle action herein disclosed, pro 
duces these results and the travel of the piston 
rod 64 in the oil cylinder 6 is greatly reduced 
for a fixed ratio of length of travel of die open 
ing and closing stroke to the linkages described. 
The double toggle linkage disclosed operates 

in general in alignment but the distance between 
the two fixed bearings or pivots (38 and 5 is 
Substantially less than the total length of the 
links 5, 56 of the toggle 5-54 So that when 
the machine is locked up in closed position, pivot 
52 comes to rest a Substantial distance inside 
fixed pivot AS So that the over-all length of the 
machine is thereby reduced. 

It Will be also noted that the correlation of 
the toggles is such that when during the first 
of the closing movement the point 65 is moving 
slowly around pivot 53, on the other hand, the 
pivot 52 around main bearing 48 is nowing rapid 
ly. Then, as the toggles go further around to 
ward closing, point 65 moves more rapidly but 
the pivot 52 slows down and the in ovement of 
the toggle linkage as a whole produces a bal 
arcing effect, in action resulting in Satisfac 
tory practical operation avoiding undue strain 
ald Wea. 

It is further noted that when toggle link 5 
Starts to innovelink 45, the power is applied near 
ly at right angles thereto So that the maximum 
effect is obtained at this point. In the mean 
time, the application of power from link 46 to 
link 5 is at a much lower angle than 90°. How 
evei, When the two toggles continue in the closing 
operation, while the angle between links 5? and 
f8 is becoming much less until it drops to about 
45°, on the other hand, the angle between links 
& 6 and 45 increases to heairly 90 (during the 
uniform travel of the die), and therefore these 
power transmitting operations of the two toggles 
balance each other, applying a more or less 
uniform force at this polition of the travel of 
the die. 
When, however, the die comes on the rapidly 

slowing down portion of the travel (points 5-3, 
Figure W) then the power multiplying means 
becomes very great. This is because the second 
toggle begins to approach dead center position 
shown in dotted lines so that a very large force 
is now being exerted from fixed pivot 50 tending 
to force the other toggle i5-86 around fixed 
pivot 8. This, in turn, now forces the toggle 
86-65 to and slightly beyond dead center posi 
tion with a final extremely large force So that as 
a result the action of both toggles now operates 
in the balanced manner above stated but pro 
duces a most effective and extremely strong die 
closing force. 

Moreover, it is also noted that Since both of 
said toggles are longitudinally arranged in rela 
tion to the line of travel of the die, one being 
offset laterally from the other and the power is 
applied from the operating piston also laterally 
offset but on the opposite side of said line of 
travel, the force operating on one toggle Operates 
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8 
in one direction while the force tending to close 
the other toggle operates in the opposite direc 
tion. This arrangement produces a still further 
balancing effect and Smooth Operating toggle 
linkage. In this connection I have also provided 
a linkage arrangement in which at the final clos 
ing, or dead center position when the naximum 
pressures are being exerted, the pressure from 
one toggle, namely, the one directly connected 
with the power cylinder 38 has a force component 
exerted on the fixed pivot bearing 8 in one direc 
tion, namely, substantially toward the die in the 
line of its travel, whereas the final pressure for 
the other toggle on bearing 48 is in the opposite 
direction away from the die. his arrangement 
further cooperates in producing an efficiently 
Operating, Smooth acting die closing linkage. 

It is apparent that, within the scope of the 
invention, nodifications and different arrange 
ments inay be inade other than is herein dis 
closed, and the present disclosure is illustrative 
merely, the invention comprehending all varia 
tions thereof. 
What claim is: 
i. In a die casting machine, means for slid 

ingly supporting a die platen; a movable die 
platen slidably carried by said Supporting means; 
2, fixed bearing located in Said Inachine. Substan 
tially in line with the path of said platen travel; 
a first toggie interposed between said fixed bear 
ing and said movable platen, the link of Said 
toggle pivoted on said fixed bearing being shorter 
than the other link and ihaving a rigid angular 
extension forming a pivot movable With Said link, 
the distance between the center of Said pivot 
and the center of said fixed bearing being less 
than the distance froin the center of the pivotal 
contection between the links of the first toggle 
and the center of Said fixed bearing; a second 
fixed bearing Spaced longitudinally along the 
Center line through the path of Said platein travel 
and offset from Said first fixed bearing; a second 
toggle connected with said second bearing and 
having one of its links connected to said angular 
extension on the first toggle; a transversely ar 
ranged hydraulic power cylinder pivoted to Said 
machine; a piston in said cylinder; a driving rod 
connected between S2id piston and said second 
toggle for applying power from said power cyl 
inder through both Said toggles to move said mov 
able platen. 

2. In a die casting machine, means for slid 
ingly supporting a die piaten; a movable die 
platen slidably carried by said supporting means; 
a double toggle die closing and opening linkage 
mechanism including a fixed bearing located in 
said machine substantially in line with the path 
of Said platen travel; a first toggle interposed 
between Said fixed bearing and said nowable 
platen, the link of Said toggle pivoted on said 
fixed bearing being Shorter than the otheir link 
alid having a rigid angular extension forming a 
pivot movable with said link, the distance be 
tween the center of Said pivot and the center of 
said fixed bearing being less than the distance 
from the center of the pivotal connection between 
the links of the first toggle and the center of 
said fixed bearing; a second fixed bearing spaced 
longitudinally along the center line through the 
path of said platen travel and offset from said 
first fixed bearing; a Second toggle connected 
With Said Second healing and having one of its 
links connected to Said angular extension on the 
first toggle; the Sum of the lengths of the links 
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of Said Second toggle being greater than the dis 
tance between said first and second fixed bearings 
whereby Said double toggle linkage mechanism 
is arranged so that said toggles overlap when in 
die closing position. 

3. In a die casting machine, means for slidingly 
Supporting a die platen; a movable die plater). 
slidably carried by Said supporting means; a 
double toggle die closing and opening linkage 
mechanism including a fixed bearing located in 
Said machine Substantially in line with the path 
of Said platen travel; a first toggle interposed 
between said fixed bearing and said movable 
platen, the link of said toggle pivoted on said 
fixed bearing being shorter than the other link 
and having a rigid angular extension forming 
a pivot movable with said ink, the distance be 
tWeen the center of Said pivot and the center of 
Said fixed bearing being less than the distance 
from the center of the pivotal connection be 
tween the links of the first toggle and the center 
of Said fixed bearing; a second fixed bearing 
Spaced longitudinally along the center line 
through the path of Said platein travel and offset 
from Said first fixed bearing; a second toggle 
connected. With said second bearing and having 
one of its links connected to said angular exten 
Sion. On the first toggle; the Sum of the lengths 
of the links of said Second toggle being greater 
than the distance between said first and second 
fixed bearings whereby said double toggle link 
age mechanism is arranged so that said toggles 
overlap when in die closing position, the move 
ment of the connecting pivot On Said second 
toggle into final closing position being in sub 
stantially opposite direction to the movement of 
the connecting pivot of said first toggle into die 
closing position. 

4. In a die casting machine, means for slid 
ingly supporting a die platen; a movable die 
platen slidably carried by said supporting means; 
a double toggle die closing and opening linkage 
mechanism including a fixed bearing located in 
said machine substantially in line with the path 
of Said platen travel; a first toggle interposed 
between said fixed bearing and said movable 
platen, the link of said toggle pivoted on said 
fixed bearing being shorter than the other link 
and having a rigid angular extension forming 
a pivot nowable with said link, the distance be 
tween the center of said pivot and the center of 
Said fixed bearing being less than the distance 
from the center of the pivotal connection be 
tween the links of the first toggle and the center 
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10 
of Said fixed bearing; a second fixed bearing 
Spaced longitudinally along the center line 
through the path of said platen travel and off 
Set from Said first fixed bearing; a second toggle 
Connected with said second bearing and having 
One of its links connected to said angular ex 
tension on the first toggle; means to lengthen 
and Shorten one of the links of said first toggle; 
means to lock said last-mentioned means; a 
transversely arranged hydraulic power cylinder 
pivoted to said machine; a piston in said cylin 
der; a driving rod connected between said piston 
and Said Second toggle for applying power fronn 
Said power cylinder through both said toggles to 
in Ove said movable platen. 

5. In a die casting machine having a fixed 
and a movable platen, supporting means for slid 
ably Supporting said movable platen, said means 
including a plurality of longitudinally extending 
rods in fixed position in said machine, a pair of 
fixed bearing Supports located in said machine, 
means to anchor said rods in said supports; the 
fixed die platen being connected with said rods 
adjacent to one end thereof; a pair of first and 
Second fixed bearings located in said supports 
between said rods, said bearings spaced one from 
the other, a first toggle interposed between one 
of Said fixed bearings and said movable platen, 
the link of Said toggle pivoted on said fixed bear 
ing being Shorter than the other link and having 
a rigid angular extension forming a pivot mov 
able with Said link, the distance from the center 
of Said fixed bearing to the center of said pivot 
being less than the distance from the center 
of the pivotal connection between the links of 
the first toggle to the center of said fixed bear 
ing; a Second toggle connected with the other 
fixed bearing and having one of its links con 
nected with Said angular extension on the first 
toggle; a transversely arranged hydraulic power 
cylinder pivoted in said machine; a piston in said 
cylinder; a driving rod connected between said 
piston and Said second toggle for applying power 
from Said power cylinder through both said tog 
gles whereby Said movable platen is clamped 
against Said fixed platen through said longitudi 
nally extending rods, 
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