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The present invention relates to a method for 
pre-heating the pattern-plates used in foundry 
work for moulding. 

It has also for its object a device which per 
mits of preheating these plates, and ?nally it com 
prises the pattern-plates ?tted with this devicevor 
adapted for the application of this method. 
There exists, in foundry work, a considerable 

disadvantage caused by the cold in winter. It 
is known that the metal pattern-plates utilized 
are at a low temperature, and the casting. sand, 
slightly moist, clings to the plates when in con 
tact with them. This adherence causes sand to 
be ripped off in the course of the pattern removal, 
rendering the mould useless. 

It has thus been necessary to pre-heat the pat 
tern-plates, and, in order to do this, several more 
or’ less empirical means have been utilized. 
These means consist namely, eitherin pre-heat 

ing the plate itself by exposing it before a source 
of heat, or in pro-heating the molding table of 
the molding machine, for instance by means of 
an electric‘ resistor located within its thickness. 
But these methods present many drawbacks. In 
the last mentioned method, namely, a consider 
able time must elapse before the pattern-plate 
is heated, because the warming up ?rst involves 
heating the whole mass of the table and, more 
over, the pattern-plate may have a very con 
siderable thickness. These methods are namely 
inadequate when moving frequently from place 
to place; On the other hand, the heating ele 
ments do not stand up well under the repeated 
jars to which they are submitted on the machine. 

It is the‘ object of thepresent inventionto pro 
vide a method which will remedy these draw 
backs and which insures an effective and con 
trolled pre-heating under all conditions. 
The method according to. the invention con 

sists substantially in causing to ?ow in, or in con 
tact with the pattern-plate, a hot or previously 
heated ?uid. 
The ?uid used is composed; preferably, but not 

exclusively, of compressed air, since the casting 
machines are either actuated by compressed air 
or ?tted with a blower functioning by means of 
air under pressure. 
The device according to the invention com 

prises, substantially, the combination, with a 
moulding or casting machine, of a preheating 
device for the fluid used, of a heat exchanging 
device in contact with or within the pattern-plate 
to be pre-heated, and of means for slowing down 
the expansion of the heating ?uid at its exit 
from the device, in order to prevent it from ex 
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2 
panding, and‘ to avoid, consequently, a lowering 
of its temperature. 

It will be understood that, while remaining 
within the scope of the invention, it is possible to 
omit the particular pre-heating device if one can 
obtain a hot ?uid which can be drained, at least 
in part, in order to utilize it according to the 
invention. 
Keeping the foregoing in- mind, compressed air 

is utilized by preference as pre-heating ?uid, the 
latter being conducted to the heating device by a 
suitable conduit taken on the compressed air cir 
cuit of the machine. The heat exchanger is ad 
vantageously formed by a very good heat-con 
ducting metal tube and which is located either in 
a groove or slot machined‘ on the lower surface 
of the pattern-plate, in the case of a single pat 
tern-plate, or sunk in the. mass of the pattern 
plate during its manufacture, when the pattern 
plate is a double surface plate or when this pat 
tern-plate has a considerable thickness. 
In one form of embodiment of the invention 

which can more especially be applied to single sur 
face pattern-plates, the heat exchanger is simply 
constituted by a cast groove or out, which is closed 
by a plate positioned between the pattern-plate 
and the table of the machine, so that this groove 
may form a conduit, in conjunction with this 
plate. The latter could, moreover, be made in 
tegral with the pattern-plate. 
In any case, this groove, and the metal tube, 

are given a sinuous shape, so as to insure an 
equal and. fast distribution of the heat in the 
pattern-plate. 

It will be noted that the replacing- of a pattern 
plate can be carried out almost as fast as when 
a pattern-plate‘ of the usual type is utilized, since 
it is only necessary to disconnect and re-con 
nect a conduit, ?exible by preference, conducting 
the hot ?uid to the pattern-plate according to 
the invention. 
The pre-heating device is advantageously 

formedv by a heat-insulated container, within 
which. is arranged a heating. system. and through 
which passes a compressed air flow partly ex 
panding in said container. 

It is an advantage to provide deflectors in this 
container, in order that the ?owing air follows a 
path. as long as possible around this heating or 
gan; and thus‘ makes a maximum utilization of 
the heatvalue. _ 
The mentioned heating device may also be con 

nected to the heat-exchanger, for instance by 
means of ?exible tubes. 
The heating device may be equipped so that it 
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can receive either a hot fluid such as steam, or 
an electric resistor either encased or not, single 
or multiple. - 

vIn the latter case, it is advantageous to use a 
two part resistor, or a resistor receiving two dif 
ferent voltages so as to obtain relatively strong 
pre-heating at the start when using a given type 
of pattern-plate, and to obtain a working tem 
perature capable of maintaining the pre-heated 
pattern-plate at the desired temperature. 
When the heating device is an electric resistor, 

it should be in operation, only when the heating 
?uid ?ows around it, so as to avoid overheating, 
which would cause possible damage. 
According to the invention, a device actuated 

by the pressure of the ?owing ?uid. is'provided, 

10 

15 

controlling the opening or the closing oi‘- the elec 
trical circuit. This device may be in the form of 
a push-member receiving on one face the action 
‘of the said ?uid, and actuating either a mercury 
"rocking contact breaker, or a switch. . 
__ The following speci?cation, together with the 
__appended drawings, given as non-limitative ex 
amples, describe the invention and the charac 
teristics which stand out from the text, as well 
as from the drawings, being understood'as in 
cluded in the invention‘. 

, . Fig. 1 shows a plan view of a pattern-plate ac 

cording to the invention, seen from the bottom; 
Fig. 2 shows a ‘cross-sectional view through 

II—II of Fig. 1; ' - - ' 

' Fig. 3 shows a plan view of a double pattern 
plate according to the invention; 

. Fig.. 4' shows a cross-sectional 
'IV—IV of Fig. 3 ; 

Fig. 5 shows a vertical cross-sectional viewof 
one form of embodiment of an air-heater; 
“ ' Fig. 6 shows a vertical cross-sectional view of 
av modi?cation; _ 

Fig. 7 shows a longitudinal cross-sectional view 
of another modification; 

Fig. 8 shows a cross-sectional view through 
'VIII-VIII of Fig. 7; 7"’ 

Fig. 9 shows a longitudinal cross-section of 
another form of embodiment of a pre-heater; 

, Figs. .10 and 11 illustrate schematically the 
arrangement of a pre-heater on a moulding ma 
chine; 

Fig. 12 shows a partly elevational cross-sec 
tional view of one form of embodiment compris 
ing an automatic safety device. , ' _ v 

Figs. 1 and 2 illustrate one form ofvembodirnent 
of a pattern-plate according-‘totheinvention. 
This pattern-plate is constituted by a supporting 
'plate I on which the pattern proper 2 is secured. 

According to the invention, this plate bears 
a groove or slot 3, formed or milled therein ac 
cording to whether the pattern-plate already 
exists or if it is a plate which will becast accord~ 
ing to the invention. 
A simple slot can be made which will, later, be 

closed on its free surface, by an asbestos plate 
' positioned between the supporting plate {I and 
the table of the moulding machine: This as 
bestos plate, not shown, plays simultaneously the 
part of the fourth side of the conduit 3 and of 
thermal insulator between the patterneplate and 
the, table of the machine, thus preventing heat 
losses through the latter by heating. In this 
case, an intake nozzle 4 is ?xed at one end of the 
conduit 3 at the other end of which an air flow 
retarding device 5 is provided. This air flow re 
tarding device prevents the hot ?uid from ex 
panding in the conduit 3 and consequently avoids 
a loss of heat of this ?uid. ' 

View through 
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It is also possible, in thisform of embodiment, 

to more simply mill the conduit 3 and arrange 
in this conduit a metal tube 6, made of copper for 
instance, as illustrated partly in Fig. 1. In this 
case the milled or moulded conduit 3 could be 
?lled with asbestos, in order to avoid heat losses; 
it is also possible to utilize the asbestos plate 
mentioned in the preceding paragraph. The noz 
zle 4 is connected by means of an air-tight ?ex 
ible tube to the exit nozzle of the fluid pre-heater. 
In the case illustrated in Figs. 3 and 4 Where 

a double surface pattern-plate is used, this pat 
tern-plate is provided with a supporting plate 1, 
on which the members 8 and 9 of the pattern 
proper are ‘secured. In this case, it is more ad 
vantageous to provide, during the moulding of 
the pattern-plate, a heating circuit constituted 
bya metal tube It, made of good heat-conduct 
ing material, copper for example, which is ar 
ranged in the mould, so as to be sunk in the plate 
in the moulding process. This tube is also ?tted 
with an intake nozzle II and an air valve 12 at 
the exit, similar to those which have been dc~ 
scribed concerning'Figs. 1 and 2. 
In all cases, the path followed by the heating 

agent is made as sinuous as possible, so as to 
insure a heat distribution as fast and as even 
as possible. 
As it has been mentioned above, it is practical 

to use, as heating fluid, the compressed air of 
which a constant use is made in moulding ma 
chines. The said compressed air may be pre 
heated in various manners, but it has proved to 
be particularly advantageous to utilize a heating 
system constituted by an electric resistonsince 
this system can be used in all cases. 
In the form of embodiment of a pre-heater 

illustrated in Fig. 5, this pre-heater is provided 
by a tube l3, covered with an insulating com 
pound M and which is closed at its two ends by 
plugs 15 and I6 respectively, which are, for ex 
ample, screwed on the tube I. In this tube, an 
electric resistor H, in the shape of a hairpin‘ and 
of a known model is arranged. It can, for ex 
ample, be constituted by -a ferro-nickel wire 
coated and insulated and placed, within a small 
metal tube. 
A simple U shaped arrangement has been 11 

lustrated, but, as it will be understood, any sim 
ilar arrangement may be considered, for example: 
double U, sinusoid, etc. This resistor is ?xed 
on the lower plug l5 and bears two binding posts 
for the-electriccurrent.v This plug ‘comprises also 
an intake nozzle 20 connected to the compressed 
air conduit of the machine, and it is provided 
vwith a calibrated opening 2! for limiting the air 
vintake speed which enters within the tube l3 
and which expands in this ‘tube. This air ?ows 
around the resistor I1, is heated and ?ows out 
through the nozzle 22 of the plug l6, this nozzle 
having preferably greater dimensions than the 
intake nozzle 20. This nozzle will be connected 

:to, the intake nozzle, such as 4 or H, of the pat 
tern-plate by a ?exible conduit. 
In the form of embodiment illustrated in Fig. 

6, the air heater proper comprises also a tube 23, 
covered , with , an insulating covering 24 and 

which is also closed at its ends by plugs 25 and 26. 
In this form of embodiment, the electric re 

sistor is wound on an insulating core 21 of any 
suitable shape. This core is ?xed in the plug 25, 
for example by means of nuts and bolts 28, 29. A 
binding post 30, for the electric current is pro 
vided in the plug 25, and the wire which has been 
wound on the core 21 issues outside through the 
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axial‘ conduit 3!‘ provided inv this core, in- order 
to end on the binding post 32 provided at the 
endofthe said core. 
The compressed air is admitted in the inner 

chamber 33 through the nozzle 34 ?tted also with 
a- calibrated‘ opening 35. Deflecti'ng partitionsas 
in 36, 31, etc. force-the air to follow the long path 
around the‘ resistor before ?owing out through 
the nozzle 38 mounted on the opposite plug 26. 

It. isv to be‘ understood that the constitution of 
the core- 21' can be-of any shape: plug, tube, plate 
or'evena simple frame. 
In the form of embodiment shown in Figs. 7 

and 8, the electrical resistor 39, formed for ex 
ample in the same manner as- the resistor ll of 
Fig; 5, is‘ sunk in a tubular mass 40, for instance 
made of'aluminium in the case where-the resistor 
39v itself is insulated. This mass 40 ends in a 
ring 4| and bears “in” and “out’-’ binding posts 
42, 43 for the electric current. The resistor thus 
formed is enclosed in a box 44, preferably coated 
with a coating of thermal insulating material‘ 45. 
This box is closed by the ring 4| which bears 
against it and is retained by a plate 49 and a 
plate 41 positioned therebetween made of insu 
latingv material. 
The plates 46 and 41 bear, naturally, drilled 

openings to pass the binding posts 42, 43. The 
whole assembly may be enclosed in a metal en 
velope 41a. 
The tubular mass 40 comprises a plurality of 

drilled radial openings as shown in 48, 49. The 
compressed air is admitted through the nozzle 
50 which passes through the bottom of the box 
and is provided with a calibrated opening 5!. 
This air ?ows thus all along the resistor in the 
annular chamber 52 or inside the tubular mass 
40, and ?ows out through the tube 53 which. is 
sues almost level with the openings 48 and is ex 
tended by the exit nozzle 54. In this. manner, 
the air is in contact with the resistor for a. con 
siderable length oi'time. 
This pre-heating device can be mounted on a 

plate 55 for its attachment to the moulding ma 
chine. 
In the embodiment shown in Fig. 9, the heat 

ing resistor 56 is also wound in spiral form and 
sunk in an aluminium mass 51, this resistor be 
ing of the insulated type and placed within a 
metal tube. This mass 51 is equipped with blades 
58 forming a continuous spiral. The overall 
shape is frustro-conical corresponding to a simi 
lar shape of the box 59, this insuring a sealing 
between these blades and this box. The air in 
troduced through the nozzle 60 ?tted with a call 
brated opening 6| ?ows thus in spirals between 
these blades, around the mass 51. Then it passes 
through this mass through conduits as shown in 
52, 63, 64, drilled at a place located the furthest 
from the intake nozzle and enters the central 
conduit 65 drilled in the mass 51, which issues 
outside where it reaches the exit nozzle 65. 
In this embodiment also, the box 59 is coated 

with a layer of thermal insulating material 67, 
and the mass 5'! ends in a circular plate 68 which 
engages frictionally in the free opening of the 
box 59. The two ends of the resistor which pass 
through this plate end externally at the binding 
posts 69 and 10 for connection to the electric 
current. 
The assembly is made by means of the upper 

threaded end of the tube 65 on which the nozzle 
66 is screwed, as shown at ‘H. A metal Washer 
12 presses on the lining 51 ‘and consequently on 
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the bottom. of the box, completing the" assembly 
and insuring the tightnessthereof. 

Thus'the' electric resistor maybe replaced sim 
ply by unscrewing thenozzle 66 and removing. the 
wirefrom thebinding posts. On the other hand, 
the calibrated part BI is located in a- plug- 13 
screwed in the intake nozzle 60, and is'thus easily 
accessible, and can be cleaned with great facility. 
Fig. 10 illustrates a ‘moulding machine '14‘ on 

which is mounted a pattern-plate 15 formed as 
described in relation with Figs. 1. to 4. 
The nozzle 4 or II of this plate 15 is connected 

through a ?exible tube: 16 to the air pro-heater 
71 which is ?xed. on the column 18 of the ma— 
chine, the. intake nozzle of' this pro-heater being 
connected by the tube'l9‘ to the compressed. air 
source. The pattern-plate is shown: here in. the 
moulding position. 
In the form of embodiment shown in Fig. 1.1, 

the air‘ pre-heater. 85 is here fastened: to the 
column and is connected, in the manner de 
scribed relating tov Fig. 10, to the pattern-plate 
6|, which in this case isa single surface plate. 
This plate. 8| is insulated from. the slab 8310f the 
machine by an asbestos‘plate 82'. 
Whichever form of embodiment of electric pre 

heater is used, it is important that. the‘ electric 
current be switched oif from the resistorv when 
the heated ?uid does not flow, for any reason, 
and to switch it on again only when the ?uid has 
resumed its flow. 

Fig. 12 shows a vertical cross-section of a de 
vice which automatically insures the opening 
and the closing of the electrical heating circuit. 
and is actuated by the pressure of the-fluid con— 
ducting heat to- the pattern-plates. This device 
adapts itself, without any‘ changes being made, to 
any one of the pr'e-heating organs described 
above. 
The admission of compressed air into the heat 

ing chamber is made through the feeding' block 
34, screwed on the lower part-85 of the heating 
resistor support. The air enters through the 
nozzle 86 screwed in the block 84, passes then 
into the transverse conduit 8‘! to the conduit 88 
which issues into the heat chamber, passing 
through the calibrated opening 89. 
In the conduit 8?, a chamber 90 issues which 

is closed by a piston 9| the rod of which 92, pro 
trudes outward from the block 84 and is urged 
toward the nozzle 89 by a spring 93. 
The electric switch is here a mercury circuit 

breaker 94, the cradle of which is connected at 
95 to a bracket 97 integral with the block 84. 
This cradle is pressed at its end 98, on the rod 92 
by a spring 99 bearing on the support 85 of the 
resistor. 
One of the supply wires I00, goes straight to 

one of the binding posts of the resistor, while 
the circuit breaker is inserted in the second 
wire I0l. 
In the example shown the air intake is inter 

rupted and theh electric circuit is open. When 3 
the compressed air is let in, it pushes back the 
piston 9| against the springs 93 nd 99. The cir 
cuit breaker then rocks and the electric circuit 
is closed whereupon the resistor heats. If a new 
interruption occurs in the compressed air flow, 
the pressure in the conduit 81 decreases, the pis 
ton and the circuit breaker are brought back to 
the position shown and the electric circuit is 
again open. 
The above described assembly is advantageous 

ly protected by a jacket I02 extending towards 
the bottom from the metal washer I03 which, by 
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screwing onto the end 85 of the resistor support, 
closes the heat chamber. ‘ 
The devices which have been described above 

therefore insure an individual pre-heating for 
each machine of the air utilized for the heating 
of the pattern-plate and thus insuring a great 
adaptability in the operation of the moulding 
installation. ‘ 

The forms of embodiments hereinabove de 
scribed are given as non-limitative examples, and 
modi?cations of details may be made without de 
parting from the scope of the invention. . 
The. air pre-heater, namely, could be of any 

type di?erent from those hereinabove described, 
as long as it insures the pre-heating of the com— 
pressed air on each machine. 
" ‘What I claim is: 

1. An apparatus for the pre=heating of pattern 
plates mounted on a moulding machine for the 
construction of sand moulds used in foundry 
work, which comprises, in combination with a 
moulding machine driven by compressed air and 
a pattern-plate, a conduit connected to said ma 
chine for receiving compressed air therefrom, an 
electric device for the pre-heating of the com 
pressed air, a heat insulated container within 

‘ which is arranged said electric device and con 
nectedto said conduit, an inlet and an outlet for 
the compressed air provided in said container 
and calibrated so as to permit an expansion of 
the compressed air in it, a heat exchange device 
disposed in the pattern-plate to be pro-heated, a 
further conduit connecting said heat exchange 
device to the outlet of said container, control 
means connected to said ?rst mentioned conduit 
for‘ receiving and being actuated by the com 
pressed air therein and an electrical switch con 
nected to the circuit of said electrical device for 
controlling the source of current thereto and to 
said control means for being actuated thereby 
and closing said circuit upon the passage of com 
pressed air through said ?rst mentioned conduit. 

2. An apparatus for the pre-heating of pattern 
plates mounted on a moulding machine for the 
construction of sand moulds used‘ in foundry work, 
which comprises, in combinationwith a mould 

10 

15 

20 

25 

30 

35 

40 

45 

ing machine driven by compressed air, and a 
pattern plate, a conduit connected to said ma 
chine for receiving compressed air therefrom, an 
electric device for the pre-heating of the com 
pressed air, a heat insulated container within 
which is arranged said electrical device, an inlet 
connected to said conduit and an outlet for the 
compressed air provided in said container and 
calibrated so as to permit an expansion of the 
compressed air in it, a heat-exchange device dis 
posed in the pattern-plate to be pre-l'ieatedI a 
further conduit connecting said heat-exchanging 
device to the outlet of said container, a cylinder 
connected to said ?rst conduit for receiving com 
pressed air therefrom, a piston slidably mounted 
in said cylinder, resilient means positioned 
against said piston and in said cylinder, and a 
mercury switch connected to said electrical_de 
vice for controlling the supply of current there 
to and to said piston for being closed upon pas 
sage of compressed air and normally opened by 
said spring. 

ROBERT ANDRE RONCERAY. 

REFERENCES CITED 

The following references are of record in the 
?le of this patent: 

UNITED STATES PATENTS 

Number Name Date - 

1,472,807 Nichols __________ __ Nov. 6, 1923 
1,666,577 McCabe ________ __‘_ Apr. 17, 1928 
1,894,983 Eppensteiner ____ __ Jan. 24, 1933 
1,920,284 Wells ____________ __ Aug. 1, 1933 
2,021,955 Carswell ________ __ Nov. 26, 1935 
2,120,583 Timberlake ______ __ June 14, 1938 
2,190,828 _ Deitz ___________ __ Feb. 20, 1940 

2,247,816 McIlrath ________ __ July 1, 1941 
2,325,722 Walther _____. _____ __ Aug. 3, '1943 
2,367,648 Nichols __________ _._ Jan. 16, 1945 
2,380,132 Walther _________ __ July 10, 1945 

FOREIGN PATENTS 4 

Number . Country Date, 
571,188 Great Britain ____ __ Aug. 10, 1945 

245,720 Germany ________ __ Apr. 16, 1912 


