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This invention relates to the art of making 
castings from molten metal and particularly to 
an improved method and apparatus used for 
making castings under pressure. 
One of the objects of the invention is to pro 

vide a simple and efficient means operated by 
suitable pressure whereby thin section castings 
can be cheaply and rapidly made by persons un 
skilled in the art. 
Another object of the invention resides in an 

improved method of producing castings by forc 
ing the metal to be cast at a temperature Sub 
stantially that of its plastic state into a mold 
using a comparatively high pressure per unit of 
area and maintaining the mold area in contact 
with the metal to cast at a substantially uniform 
low temperature. . 
Another object of the invention is the provi 

sion of a method which increases the efficiency 
of the machine for larger scale production. 
Another object of the invention is the provi 

sion of an improved arrangement to retain at all 
times in fixed cooperative relation with the dies 
the metal forcing and delivering means so that 
changes in temperature or pressure due to dis 
placement of the metal does not affect such co 
Operative relation. 

Further objects and advantages are within 
the scope of this invention such as relate to the 
arrangement, operation and function of the re 
lated elements of the Structure, to various details 
of construction and to combinations of parts, ele 
ments per se, and to economies of manufacture 
and numerous other features as will be apparent 
from a consideration of the Specification and 
drawings of a form of the invention. - 
Figure 1 is a side elevational view of the ma 

chine of the invention; 
Figure 2 is a detailed sectional view taken sub 

stantially on the line 2-2 of Figure l; 
Figure 3 is a view showing in detail certain parts 

of one of the safety features of the invention; 
Figure 4 is a top plane view of the machine 

shown in Figure 1; 
Figure 5 is a sectional view taken Substantially 

on line 5-5 of Figure i showing the cooperative 
relation existing between the die holding plate 
and the molten metal charging and delivering 
means; 
Figure 6 is a sectional view taken substantially 

on the line 6-6 of Figure 4; 
Figure 7 is a detailed sectional view showing 

the die operating mechanism; 
Figure 8 is a detailed Sectional view taken Sub 

stantially on the line 8-8 of Figure 7; 

1934, Serial No. 16,248 
(C. 22-200) 

Figure 9 is a detailed sectional view taken sub 
stantially on the line 9-9 of Figure 7; 

Figure 10 is a detailed sectional view taken 
Substantially on lines 0-G of Figure 7. 
We have illustrated Our invention as incorpo 

rated in a die casting machine, but it is to be 
understood that We contemplate the use of Our 
in Vention wherever the Same may be found to 
be applicable. It is to be understood that we do 
not wish to limit the same to the disclosure 
shown in the drawings, but that the same is used 
for illustrating purposes only. 
The method of our invention in One of its as 

pects includes forcing into a mold or die the 
metal to be cast at a temperature slightly higher 
than its melting point or at a temperature where 
the metal could be termed as being at its "plastic . 
State', using, under such condition, for injecting 
the metal into the die a pressure not less than 
One thousand pounds and not greater than tWO 
thousand pounds per Square inch; the die casting 
mold being kept at substantially low temperature 
preferably at a temperature that does not exceed 
sixty percent of the temperature of the injected 
metal. 
As a practical illustration of the method of our 

invention. We have found after considerable re 
Search and experimentation that with zinc base 
non-ferrous alloys having a melting point of 735° 
Fahrenheit by forcing the metal into the die or 
casting mold at a temperature ranging from 750 
to 800 that is substantially at a temperature 
ranging from 3 to 10 percent higher than that 
of the melting point, employing an injecting 
pressure of 1600 pounds per square inch; and re 
taining the mold area in contact with the cast 
metal at a temperature ranging from 375 to 400, 
that is a temperature, which is relatively lower 
than that of the injected metal, we have found 
that the most satisfactory results are obtained 
When the temperature is not higher than 60 per 
cent of the injected metal temperature. Careful 
tests show that the average tensile strength of 
castings produced by our method is increased 
by more than 10 percent over castings produced 
by any other method, the casting thus produced 
being non-porous and of remarkable high 
density and we are capable of producing castings 
of greater uniformity all held within closer di 
mensional limits than those produced heretofore. 
In addition by following this method we have 
been able to successfully and cheaply make in 
large scale production castings of extremely thin 
wall sections having as low as 0.013 inch in wall 
thickness. Thus it can be seen that by our 
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2 
method the main defects and disadvantages pres 
ent in die castings heretofore produced are ob 
viated. m 

The process of the invention may be carried 
out by the utilization of machines of Several 
types, and while we have disclosed the invention 
as being carried out in connection with a die 
casting machine using fluid pressure, it is to be 
understood that we contemplate the utilization 
of our process with all kinds of machines When 
ever the sahne is found to be applicable, the 
machine disclosed herein being illustrated as One 
of the embodiments by which our method can be 
successfully carried in practice. 

Referring to the drawings and particularly to 
Figures 1, 4 and 6, the die casting machine illus 
trated as one of the embodiments by which the 
method of the invention can be carried out and 
other features of our invention Comprises a 
frame to having a base portion f forming the 
outer metallic casing of furnace 2 which is pro 
vided with a lining of fire brick 4 forming a 
fire or furnace chamber 5. The furnace cham 
ber 5 is closed at its upper end by a metallic 
plate 9 serving to support 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 regul 
lated means conveyed through the furnace Walls 
by means of a pipe 2 in Order to maintain the 
ineta in the reservoir in a molten condition at 
the desired temperature. Located within the 
melting pot 20 is the Supplemental pot or pres 
sure delivery chamber 24 preferably of a goose 
neck configuration which is substantially in 
mersed in the molten metal and is removably 
Secured in fixed relation to the melting pot 20 
by means of clamps 23 Secured to plate 9. 
Member 24 is provided with a lateral connect 
ing opening 26 whereby the molten material 
passes to a cylindrical bore or duct 25 connected 
Roy means of passage 2 to the delivering Orifice 
or spout 28. In order to force the molten metal 
into the dies, the cylindrical bore 25 of member 
24 is adapted to snugly receive a member or 
piston 30 which is adapted to be moved by means 
of rod 3 secured to a reciprocating piston 32 
located within the cylinder 33. Cylinder 33 is 
fixedly supported upon plate 9 by means of a 
plurality of upright supports 34. 
Adjacent to the furnace 2 in proper spaced 

reiation is a relatively stationary die holding 
plate 35 which is Suitably Supported and re 
movably secured to Supplemental pot Or pressure 
chamber 35 by means of hinged members or eye 
bolts 36 having a threaded end portion adapted 
to receive nuts 37-Pressure chamber 24 is pro 
vided with projecting portions having Suitable 
grooves 38 as shown in detail in Figure 5, which 
serve to receive bolts 36 and cooperating nuts 3 
for the purpose of urging the molten delivering 
means of member 2 in proper positive engage 
ment with the die holding plate 35. The die 
holding plate 35 is provided with extending leg 
portions 39, each carrying a wheel 4 engaging 
horizontal supports AO Secured at one end to the 
walls of the furnace 2 by suitable brackets and 
at the other end by Suitable supporting members 
or base Support 42. This arrangement and type 
of support for the die holding plate 35 permits 
the proper adjustability of the same with re 
Spect to pressure chamber 24 and also permits 
that the die holding plate be removed for re 
pairs or change of dies, by the simple expedient 
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of untightening or loosing nuts 37, permitting 
bolts 36 to be removed from grooves 38. 

In the form of the embodiment illustrated in 
the drawings, the dies or molds preferably used 
are of the Sectional type consisting of at least 
two relatively movable members, means are pro 
vided for Supporting One of the die members 
relatively stationary and moving the other rela 
tive thereto. The latter means comprises a sup 
porting and guiding frame 43 formed of a plu 
rality of rods Secured at one end to the relatively 
stationary die holding plate 35 and at its other 
end by a subframe 55. A movable die holding 
plate 45 as particularly illustrated in Figures 
1, 4, 5 and 6 is provided with bosses or integral 
projections 4ts having openings through which 
passes the members 43 thus supporting the die 
holding plate 45 in proper alignment and guiding 
it in its relative motion with respect to die hold 
ing plate 35. 
The die holding plate 45 is connected to an 

adjustable movable link 47 formed into two co 
operating threaded portions, one of said portions 
terminating into a spherical end 48 which is re 
ceived in a Centrally located boss formed integral 
with die holding plate 45 forming a ball joint 
Connection permitting the proper motion of 
member 47. The adjustable connecting link 4T 
is removably secured to plate 45 by means of a 
removable bracket 49 having at one end an open 
ing of similar contour to the spherical end of 
member 47 and having at its other end a frustro 
conical opening in order to permit oscillatory 
motion of member 4. Member 47 serves as a 
preSSure equalizing device for the proper actua 
tion and cooperative engagement of the relative 
ly stationary die member carried by die holding 
plate 35 and the cooperating die element car 
ried by the movable die holding plate 45. Pres 
sure equalizing member 47 is pivotally carried 
at its other end by a stub shaft 50 eccentrically 
carried by and between two oscillating members 
or gear segments 54 journalled by suitable shafts 
on sub-frame 55 which is also provided with 
Suitable openings to receive guiding members 43. 
Frame 55 is adjustably supported in horizontal 
members 0 by means of a depending portion 
56 upon which is journalled wheels 57 having a 
gear Section 58 engaging the toothed rack 53 
supported on members 40. 

Vovement of the die holding plate 45 towards 
and away from die holding plate 35 is accon 
plished through the movement of pressure equal 
izing member 6 caused by the oscillatory move 
ment imparted to gear Segments 54. Motion is 
imparted to gear segments 54 through the recip 
rocatory movement toothed rack 59 in engage 
ment thereWith, this reciprocatory movement 
being accomplished by the action of a piston 60 
connected to the toothed rack 59 by means of a 
rod 6, piston 60 being located within the pres 
sure cylinder 62. Movement of piston 60 within 
the pressure cylinder 62 is obtained through the 
use of a suitable pressure, preferably fluid pres 
sure, the latter being controlled through suitable 
connecting valves located within the distributing 
chamber 63 which serves to connect either side 
of piston 62 through conduits 64 and 65 located at 
each of its extremities. Any fluid pressure can be 
used, but in the present instance we employ oil 
under pressure, the same being Supplied to the 
distributing chamber 63 through a conduit 66 
from a suitable oil pressure pump 6 driven by an 
electric motor 68 both being supported upon a 
depending portion of sub-frame 55. Portion of 
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2,108,080 
the pump 6 and particularly the inlet conduits 
are located in the oil Supply chamber forming 
part of the lower most portion of Sub-frame 55. 
The oil under pressure produced by pump 6 is 
controlled through the actuation of the suitable 
valves located within distributing chamber 63 
containing suitable valves for establishing the 
connection of fluid to either side of the cylinder 
62, through conduits 64 and 65, this control being 
accomplished through the use of a lever 70 which 
can be manually or mechanically operated, move 
ment of lever O is transmitted to the distributing 
chamber 63 by suitable links 72 and 73. 
With the object of insuring the safety of the 

operator and preventing that molten metal be 
displaced from the pressure chamber 24 to the 
dies when the same are out of proper engagement, 
we provide interlocking means between the pres 
Sure actuating means for pistons 32 which serves 
for forcing the molten metal into the dies, and 
the operating means controlling the movable die 
holding plate 45, so that, the piston 32 can not 
be moved from its normal upper position unless 
the dies are in fixed cooperating relation. This 
interlocking means embraces the use of an up 
perly projecting member 75 fixedly carried by 
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toothed rack 59 which coacts with the control 8 
of admission valve 84 which controls the injec 
tion of fluid under pressure to cylinder 33 for the 
operation of piston 32, which as hereinbefore de 
scribed imparts movement to plunger 30 for 
charging the molten metal into the dies. 
Member 75, as particularly shown in Figures 2 

and 3, is provided with a narrow slot 80 terminat 
ing into a circular opening 8. Slot 80 accommo 
dates the side or parallel walls 82 of the rectan 
gular section formed at One end of rod 83 adja 
cent to the portion to which is fixed the manual 
control or Operating handle 8. The rectangular 
section of rod 83 is supported on a circular open 
ing formed on upwardly projecting member 93 
carried by Sub-frame 55 which serves also as 
guiding means for member 75. The other end of 
rod 83 is connected to valve 84, the latter being 
actuated by rod 83 through the movement of 
handle 78. Walve 84 serves to connect at will 
either conduit 86 or 8 located at top and bottom 
of cylinder 33 to the source of fluid pressure (not 
shown) supplied through pipe 88. As partic 
ularly shown in Figure 3, due to the intimate co 
action of slot 8te and the side walls 82 of rod 83, 
member 78 cannot be moved unless the rectan 
gular portion of rod 83 is located within the cir 
cular opening 8 present in member 5. It should 
be noted that the circular opening 8 will only 
be in registration with rod 83 when the piston 60 
and rack 59 are at their uppermost position, 
which takes place when the dies proper are in 
cooperative engaging relation. Under such con 
dition, member 8 can be moved to either direc 
tion to control valve 84 for the injection of fluid 
under pressure to actuate piston 32. If, however, 
the dies are not in proper cooperative relation, or 
rack 59 is not at its uppermost position, such 
actuation cannot take place. This safety feature 
is of material importance as the molten metal is 
never displaced from the melting pot 24 by mem 
ber 30 unless the dies are in proper engaging rela 
tion, thus preventing the metal from being 
splashed, causing injuries to the operator. The 
proper engagement of the toothed rack 59 with 
segmental gear 54 is accomplished by the pro 
vision of rollers 90 and 9 bearing against the 
rear face of the toothed rack member 59, these 

3 
rollers being journalled on the side walls of sub 
frame 55. 

For the purpose of using dies of different types 
in order to produce castings of different sizes and 
contours, the principal instrumentalities forming 
the machine of our invention are capable of rela 
tive motion, and the sub-frame 55 and the ele 
ment carried thereby for this purpose is capable 
of adjustment with respect to the die holding 
plate 35, so that the movement imparted to tooth 
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10 
ed rack 59 by piston 60 to oscillate the pressure 
equalizing member 4 is not interfered with. 
Sub-frame 55 is held in position with respect to 
die holding plate 35 through the use of stops 95 
in the form of clamps fixedly secured to rods 43, 
which coact with spacers in the form of U-shaped 
members 94 particularly shown in Figure 9, and 
nuts 96 coacting with the threaded portions 97 of 
members 43. By the use of spacers 94 which 
number and position can be changed with respect 
to the front or rear face of sub-frame 55 the posi 
tion of such sub-frame and elements carried 
thereby can be moved as a unit thus permitting 
that dies of different depth can be carried by the 
die holding plate 35 and 45. 

In order to facilitate the movement of sub 
frame 55 we have provided a lever 99 which co 
acts with wheels 57 journalled upon projecting 
portions 56 of sub-frame 55. The wheels 57, as 
hereinbefore pointed out, have segmental gear 
Sections 58 which engage the toothed rack 53 
carried by the supporting members 40. Move 
ment of the lever 99 will serve for changing the 
relative position of sub-frame 55 with respect to 
die holding plate 35. For the purpose of provid 
ing an accurate adjustment and proper engage 
ment of the die holding members carried by the 
die holding plates 35 and 45, respectively, the 
preSSure equalizing member 47 consists of two 
Sections, each provided with threaded cooperating 
portions 00 and 0 , respectively. Adjacent to 
the threaded portion of is a clamp f O2, the latter 
Serving to hold these portions in proper adjusted 
position preventing relative motion thus the de 
sired length of member 4 is retained. 
As particularly illustrated on Figure 10 an ad 

justable connection is present between rack 59 
and its actuating rod 6 , this connection con 
sisting in forming on 59 a slot 05 adapted to 
Snugly receive the threaded end 06 of rod 6 , 
the slot 05 serving to connect openings O and 

which accommodate respectively nuts 4 and 
5 coacting with the threaded portion 06 of rod 

6 in this manner relative adjustment is obtained 
between rod 6? and rack 59 for the purpose of 
accurately timing the point of closure of the dies 
in the cycle of operation and this connection pre 
Sents the further advantages that the rack 59 has 
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the required liberty of movement to adjust itself 
automatically in its guide eliminating the neces 
sity of a front bearing for toothed rack 59. 
A Special advantage of our invention consists 

in that the temperature of the melting pot 20 and 
molten material container therein, as well as 
that of the pressure discharge chamber 24, is 
maintained uniform throughout the cycle of oper 
ation of the machine. In order to accomplish 
this result, as particularly shown in Figure 6 of 
the drawings, a pyrometer 20 is immersed into 
the molten metal and through suitable wiring 
the same is connected to a temperature selector 
24, the temperature selector being provided with 
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a manual temperature Setting device 26 for the . 
purpose of controlling the current generated by 
pyrometer 20. The temperature selector 24 is 75 
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connected to a suitable Source of energy and in 
turn serves to energize a relay (not shown) for 
the purpose of opening or closing the circuit of 
an electric motor 28 directly connected to the 
fuel supply valve 30. It can be seen that any 
change in temperature Will, in the present in 
stance, change the electromotive force generated 
by pyrometer 20 and will in turn actuate motor 
28 for the purpose of regulating the flow of fuel 

to pipe 2 terminating in the furnace chamber 
f5. We provide a by-pass 32 around valve 30 
for the purpose of permitting manual regulation 
of the fuel delivered to chamber 5. The wall of 
furnace chamber 5 is provided with an opening 
36 for the purpose of allowing the escape of 
burned gases, and aiding in proper combustion 
and circulation of the heat supplied. 

In order to control the temperature of Surface 
of contact of the die with the molten metal, the 
machine is provided with suitable cooling medium 
conveyed by means of Suitable pipes 40, 4 and 
43 to manually controlled outlets adapted to be 

connected by flexible conduits to the die proper. 
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The proper number of effective conduits and the 
amount of cooling medium can be regulated man 
ually by valves 44, thus keeping the dies at all 
times at a predetermined substantially uniform 
low temperature. It can be seen that by the type 
of support of the pressure chamber 24 within the 
melting pot 29, the change of the preSSure chain 
ber can be effected any time without troublesome 
and time requiring Work, and that the pressure 
and the amount of metal forced to the dies can 
be changed by the simple expedient of Substitut 
ing the pressure chamber and the cooperating 
metal displacing member or plunger actuated by 
means of piston. 32. This can be accomplished 
by the use of renovacle coupling 3 attached to 
the piston rod 38, this type of arrangement per 
mitting differeni, tyres of netal displacing mem 
bers to be used. 

It should be noted that the delivering means 
of pressure chamber 24 are So positioned with 
respect to the melting pot 2 that a portion of 
the passage 27, as well as Spout or noZZie 28, are 
located just above the edge of the melting pot 
and of the normal level of the molten metal con 
tained therein so that this portion partakes of 
the heat applied thereto So that a very Small 
amount of metal is solidified in Spout 28, the 
return stroke of plunger 3 acts to withdraw any 
molten metal from conduit 2 to the level of the 
molten material on melting pot 2, thus leaving 
conduit 23 clear, and that it should also be noted 
that opening 26 of member 24 used for admitting 
molten metal to duct 25 for its injecting into the 
die proper is located below the normal level of 
the molten neta so that the metal injected into 
the die is at all times pure and free from droSS 
and other impurities. We have provided means 
to cushion the return stroke of the piston 32 actu 
ated by fluid pressure for the purpose of con 
trolling the rapidity of movement and at the 
same time the drawing back the metal in conduit 
2. When the metal displacing member 36 is raised 
by means of piston 32, this means being in the 
form of a valve a 32 which permits the Slow 
ejection of the air when the piston is returned 
to its upper-most position. 

In order to automatically eject castings when 
the same are formed in the die members, Sub 
frame 55 supports rods 6 and 48 which are re 
ceived in openings 50 and 52 respectively on the 
movable die holding plate 45. These rods serve 
the purpose of engaging the die ejecting plate 54 
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carrying a plurality of knockout pins 56. As 
particularly illustrated in Figure 7, when the die 
holding plate 145 is moved away from die hold 
ing plate 35, the rods 46 and 48 engage the die 
ejecting plate 54, causing relative motion be 
tween the die and the ejecting plate whereby the 
knockout pins 56, engage the casting thereby 
aiding in the removal of the castings from the 
die member. The rods 46 and 48 are capable of 
adjustment in sub-frame 55 by the use of thread 
ed portions 60 and 62 coacting with nuts 64 
and 65. 
The operation of the machine as hereinbefore 

described, could be summarized as follows. One 
complete cycle of the operation is now described. 
ASSunning that the machine is in the position 
shown in Figures and 6, wherein the sectional 
dies are in proper engagement the manual op 
erating lever 8 which serves to actuate the ad 
mission valve 84 moved from the full line posi 
tion to the dotted line position in the direction 
of the arrows as shown in Figure 3, this move 
ment Will permit the injection of fluid under 
pressure to the upper portion of cylinder 33 
whereby piston 32 will be moved downwardly, 
transmitting Such motion through coupling 03 
to member 30, the latter forcing the metal con 
tained in ducts 24 and 27 through nozzle 28 into 
the sectional dies, the actuation of member 8 
can be accomplished in this instance due to the 
fact that the rectangular portion of 83 is in 
registration with the circular opening 8 of 
member 5 due to the fact that the sectional dies 
are in proper engagement and toothed rack 59 
is in its upper-most position. 
The pressure exerted by the fluid medium in 

cylinder 33 forces at a comparatively high pres 
Sure per unit of area, the molten metal through 
the displacement of member 3 in the die and 
holds the same until it hardens and the casting is 
formed. During this casting operation, the die 
holding plate 35 has been firmly locked and 
detained in fixed position with respect to the 
nozzle or Spout 28 of pressure chamber 24 through 
bolts 36 as hereinbefore pointed out. 
When the casting has hardened, the operating 

ever 8 is moved to its full line position whereby 
fluid pressure is admitted at the lower end of 
the cylinder 33 and at the same time the pressure 
at the upper end of piston 32 is released. As 
soon as the casting has been hardened and with 
manual operating lever 8 in its normal original 
position, the movable die holding plate 65 is 
moved to the position indicated in dotted lines 
in Figure to cause the ejection of the casting. 
Movement of the die holding plate 45 is accom 
plished through the manipulation of lever 70 in 
the direction indicated by the arrow whereby 
movement is transmitted to the distributor 
chamber 63 through links 2 and 3 whereby the 
oil under pressure is supplied through conduit 
65 to the upper extremity of pressure cylinder 
S2, causing the downward movement of piston 
60 carrying the toothed rack 59 this movement 
of the rack 59 is permitted due to the fact that 
the rectangular portion of rod 83 is in proper 
registration with slot 80 of member 75. The 
downward movement of rack 59 causes the rota 
tion of segmental gear 54, rotating the latter in 
a clockwise direction. Whereby pressure equalizing 
member 47 moves die holding plate 45 to the 
position indicated by dotted lines in Figure 1, 
separating the elements A and B of the sectional 
die, thus movement of plate 45 causes that the 
ends of rods 46 and 48 engage casting ejecting 
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plate f 54 thereby forcing the knockout pins 56 
to eject the casting from the dies. 

In order to cause the engagement of the die 
elements A and B, for the purpose of stating the 
cycle of operation the die holding plate 45 is 
moved from the dotted line position to the full 
line position. This movement is accomplished 
through the manipulation of lever TO in the op 
posite direction as the one indicated by the ar 
roW, this movement causing the interconnec 
tion of conduit 64 with the oil under pressure 
and forcing piston 60 to its uppermost position 
whereby the segmental gear member 54 is moved 
in a Counterclockwise direction as indicated by 
the arrows in Figure 7, causing the movement of 
die holding plate 45 towards the relatively sta 
tionary die holding plate 35, whereby the engage 
ment of the sectional die members A and B is 
established. Movement of toothed rack 59 per 
mits the proper registration of the circular open 
ing 8 of member 5 with the coacting portion of 
manipulating rod 83 upon which is fixedly se 
cured the manipulating lever T8. The machine is 
now ready for another operation. From the 
above description, it can be seen that the rate of. 
the operation of the machine and the rapidity 
of the cycle is only dependent, on the rate of cool 
ing of the medium in the die proper and that the 
rapidity of the cooling can be effected by the 
use of a suitable cooling medium. 
The apparatus disclosed hereinforms the sub 

ject matter of our co-pending application Serial 
No. 120,112, filed January 11, 1937. 

It is apparent that, within the scope of the in 
vention modifications and different arrangements 
may be made other than is herein disclosed, and 

5 
the present disclosure is illustrative merely, the 
invention comprehending all variations thereof. 
What we claim is: 
1. The method of making castings from zinc 

base material which comprises maintaining the 
material to be injected into a die at substantially 
a temperature ranging from three per cent to ten 
per cent higher than the material melting point; 
injecting said material into the die at a pres 
sure per square inch of not less than one thou 
sand three hundred pounds, and not greater than 
two thousand pounds; and providing the rate of 
radiation of the die to maintain a uniform ten 
perature at the die area in contact with the ma 
terial not to exceed sixty per cent of the tem 
perature of the injected material, the tempera 
tures being determined acCOrding to Fahrenheit 
Scale. 

2. The method of making castings from zinc 
base material which comprises maintaining the 
material to be injected into a die at Substantially 
a temperature ranging from slightly above the 
melting point to ten per cent higher than the 
material melting point; injecting said material 
into the die at a pressure per square inch of not 
less than one thousand three hundred pounds, 
and not greater than the Order of two thousand 
pounds; and maintaining the rate of heat radia 
tion of the die so as to provide a substantially 
uniform temperature at the die Surface in contact 
with the material not to exceed sixty per cent 
of the temperature at which the material is in 
jected, the temperatures being determined ac 
cording to Fahrenheit scale. 

w JOHN A. SCHULTZ, JR. 
JOEN A. ZAPF. 
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