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(Claims. 

This invention relates to the manufacture of 
articles from synthetic resin compounds, and has 
for its object to simplify and cheaper the manu 
facturing process, and more particularly the 
hardening Stage of this process. Synthetic resin 
compounds are subjected, in the hardening and 
finishing stage of the manufacturing process, to 
the action of heat by means of hot presses, auto 
claves, drying kilns, and the like. 

in accordance with the present invention the 
hardening is carried out by means of heat gen 
erated in electric resistances disposed in on or 
about the compound to be hardened. This meth 
od enables articles of any size to be manufac 
tured wherever required, Since the manufacturing 
process is rendered independent of presses, auto 
claves, or furnaces. Further, the cost of the 
forms of moulds required in the hot preSSing 
process is avoided. 
The progress of the hardening and drying 

process can be regulated as desired. A particular 
advantage of the new process is that the water 
liberated is renoved or driven off without the 
formation of bubbles, since the heating can be 
made to proceed from the interior towards the 
outside of the articles or piece being hardened. 
In this manner the subsequent ageing of the prod 
uct, and more, particularly the formation of 
cracks, is eliminated. If the blocks or articles to 
be hardened are of such cross-section or of such 
dimensions that a plurality of resistance wires are 
arranged adjacent to each other or one above the 
other, it is advisable to connect these wires in a 
number of circuits so that the progress of the 
hardening can be regulated as desired, and can 
be made to proceed, for instance, from the middle 
of the piece to be hardened gradually towards the 
outside of the Sane. 
According to the present process fluid Synthetic 

resin compounds, which are manufactured with 
an acid or alkaline catalyzer or according to any 
other known method, and which are mixed with 
asbestos, wood, cotton, paper, or any other filling 
materials used, are pressed or poured into moulds 
in a manner similar to that usual in concrete 
work, a suitable metallic conductor being at the 
same time embedded in the material. Non-filled 
synthetic resin of suitable composition and prop 
erties can also be employed. 

If it is desired to manufacture a box or a tube, 
for example, the procedure is as follows:-A core 
of wood or metal is first made and then covered 
with a layer of say 10 millimetres of Synthetic 
resin mixture. Resistance wire is then Wound 
about the whole at intervals of, for example, 10 

(C. 8-59) 
mm. A further layer of filled synthetic resis. 
mixture is then again applied. As a precaution 
the outer layer may be covered, if desired, with 
wood, or equally well with linen or paper, So as to 
keep the synthetic resin mixture in place and to 
prevent the same from shifting. The ends of the 
resistance wires are then connected to a Source 
of current, which is then so regulated that the 
wires are heated to a temperature of 50-80 de 
grees centigrade. After SOme i2-24 hours, a C 
cording to the temperature of the Wires and the 
nature of the resin compound, this latter becCrnes 
hard. With the employment of acid resins the 
hardening is generally more rapid tha. With 
alkaline resins. When once the composition is 
hard the enveloping covering or form can be re 
moved. The article is then finished, although it 
is in practice advisable to continue heating the 
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article for some time after the removal of the 
covering or form, With the aid of the resistance 
wires, in order that all trace of water may be 
driven Off. It is possible in this manner to rain 
ufacture large receptacles as used in the chemical 
industry without a press or any other of the de 
vices usually employed in the hardening of Syn 
thetic resin, and to manufacture the same wher 
ever required. It is equally possible to manufac 
ture tubes, plates, and blocks of any desired size 
by this method. It is also perfectly possible to 
use this method for making seamless roof cover 
ings, road surfaces, and floor coverings, Wali cov 
erings, and the like. 

In the case of articles of comparatively slight, 
cross-section the electric resistance can be adapt 
ed to the shape or contour of the outer surface of 
the articles to be finished, care being taken to en 
sure that the same can be removed after use. 
A particularly simple method is thus provided 
for producing objects of any desired size and 
shape. The laying or insertion of the individual 
resistance wires for the manufacturing of each 
Single article can be avoided if the Compound, 
after having been rammed into or packed about 
a form, be covered over with suitably shaped heat 
ing resistances, for example plates of insulating 
material which are covered or wound in a known 
manner with heating wires. The simplest poS 
sible carrying out of the method of Imanufactur 
ing synthetic resin bodies provided by the pres 
ent invention consists in the employment of One 
or more forms which are themselves carriers of 
a superficially disposed resistance Wire. It is also 
possible to arrange for the subsequent removal 
of heating wires embedded in the compound, after 

i is 

8) 

35 

0. 



10 

5 

20 

25 

30 

35 

40 

50 

5 5 

60 

65 

70 

2 
completion of the hardening process, provided 
these wires be straight. 
Already hardened parts made of Synthetic resin 

can also be connected together in accordance 
with the present method by the interposition of 
unhardened synthetic resin compounds, and it is 
particularly advantageous in this connection that, 
for the purpose of hardening the intermediate 
layer of slight dimensions, it is not necessary at 
the same time to heat the entire remaining Syn 
thetic resin compound. 

In the manufacturing of larger articies it is 
advisable to mix the raw materials consisting 
of filling substances and the components of the 
Synthetic resin together with the catalyzer in situ, 
and to start the reaction with the aid of the 
electric resistances incorporated therein, so that 
the compound is converted into the finished state 
in One unbroken process. 

In certain cases the inserted wire can be air 
ranged to fulfil a separate purpose, independently 
of the hardening, as for instance that of rein 
forcement for increasing the strength of the fin 
ished product, as in the reinforcement of concrete, 
more particularly when the finished articles are 
intended for use as a building material. 

Synthetic resin is to be taken to include for the 
purpose of the present invention phenolic arti 
ficial resins, phthalic acid glycerine, urea-form 
aldehyde, and similar condensation productS. 
For the purpose of the electric resistance any suit 
able material can be used, more particularly 
nickelin, constantan, iron, and the like. The 
same can be used in the form of wire, strip, net 
ting, or in any other desired form. Metallic pow 
der in suitable quantities and distribution can 
also be introduced into the synthetic resin com 
pound in Such a manner that it becomes a con 
ductor of the electric current. The strength and 
density of the resistance employed will vary ac 
cording to the nature of the synthetic resin used. 
In the drawings the invention is illustrated in 

Several examples. Fig. 1 shows the manufactur 
ing of a tube; Fig. 2 the manufacturing of a great 
acid-proof cistern, Fig. 3 being a wiring plan of 
the resistance wires thereby used, and Fig. 4 a. 
view of one edge of the Cistern, showing the fas 
tening of the resistances to the sheetings which 
are partially broken away; Figs. 5 and 6 show the 
application of an elbow to the wall of a cistern; 
and Fig. 7 shows the manufacturing of a Small 
Cup. 

In Fig. 1, 1 denotes a cylindrical wood- or 
metal-core with a thickened end 2. Upon said 
core there is laid on a layer 3 of unhardened syn 
thetic resin and a resistance wire of nickelin or 
constantan is Wound around said layer. Then 
follows an external Synthetic resin layer 5, which 
is firmly wrapped by means of a cloth strip 6. 
The ends 7 of the wire winding 3 are brought out 
and connected to a source of electric current. 
As already mentioned, the heating temperature 
shall amount to about 50-80 degrees centigrade 
and the duration of heating to 12-24 hours. 
Thereafter core 1 and wrapping 6 are removed, 
the heating of the freed tube is however continued 
for SOme time in Order to drive off all traces of 
Water. 

Fig. 2 illustrates the manufacturing of a rec 
tangular acid-proof cistern. Previously such ves 
Sels could not be manufactured in one piece but 
to certain dimensions, greater pieces were com 
posed from several parts or were provided with 
an acid-proof lining only. In accordance with 
this invention the cistern is manufactured on its 
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final standing place and may therefore take even 
the greatest dimensions without difficulty. Upon 
a convenient base 8, for instance a concrete Socket, 
there is at first erected an external falsework 9. 
As electric resistances there are used zigzag laid 
wires 10 knotted together with non-conducting 
cords li of hemp or the like, so as to form net 
works 13. In the drawings there is assumed for 
the sake of simplicity that the basis is about twice 
as broad as the cistern is high, so that the said 
net works are enabled to be employed in a unique 
breadth. 
Three pairs of adjacent nets are spread in equal 

distances parallel to the base 8 by fixing the ends 
of the cords 11 to the walls of the falsework by 
the intermediary of nails 12. In order to obtain 
also along the longitudinal edges of the net Sev 
eral supporting points, cords 14 are preferably 
interlaced in the nets and their ends nailed to the 
falsework. 

Further three nets are spread vertically in a 
rectangle parallel to the walls of the falsework by 
fastening the nets in the edges to the falsework 
by the intermediary of cords 11, respectively in 
the one edge where the nets begin and terminate 
by the intermediary of their own cords 11 (cf. also 
Fig. 4). 
The wires of corresponding horizontal and ver 

tical nets 13, in the drawings denoted from the 
interior of the cistern to its outside by the in 
dices I-III, are connected in accordance with 
the wiring diagram of Fig. 3 in series and Over 
a regulator RI-III to the electric current net 
Work. 
These preparatory steps being finished the base 

of the mould is filled up with unhardened Syn 
thetic resin up to a level corresponding to the 
thickness of the ground wall of the cistern. It 
is understood that this wall may also be cast 
up in four layers mounting and fastening the 
net works 13III, 13II, 13I between each two lay 
ers. After the bottom plate is cast up, an inter 
nal falsework 15 is erected and the thus formed 
mould for the vertical cistern walls filled up 
with an equal unhardened synthetic resin com 
pound. Now by operating the regulators R cur 
rent is sent through the wires 10 the mid 
dle circuit II being cut in at first, while the cir 
cuits and it are connected to the Source of 
current at a somewhat later time. The heat 
ing is continued after the removal of the false 
work in order to drive off all remainders of water. 

If now for instance an elbow 16 as it is de 
livered in finished state is to be applied to a 
wall of the cistern there will be proceeded in 
accordance with Figs. 5 and 6:-Around the 
perforated or hollowed out opening 17 in the 
cisten wall 18 there is sunk in a recess 19, a 
layer 20 unhardened synthetic resin filled there 
in, a wire winding 21 laid thereupon and a sec- . 
ond synthetic resin layer plastered thereover, to 
which the flange of the elbow of hardened syn 
thetic resin is applied, convenient means being 
provided for holding said elbow in position. If 
the interposed layers 20 and 22 are now hardened . 
by sending an electric current through the wind 
ing 22, there is obtained a tight and durable con 
nection of the cistern Wall with the elbow. 

For manufacturing a small cup 23 in accord 
ance With Fig. 7 there is employed a smooth 
plunger die 24 and a female die 25 of refrac 
tory clay or the like which on its inner sur 
face is provided with a resistance winding 26. 
A Cup formed previously is set upon the plung 
er die, the female die is tilted over the cup 
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and the electric current is cut in. After the 
compound is hardened the female die is removed 
and the completed cup taken away from the 
plunger die. 

If the plunger and the female die are to be 
employed directly for the forming of the cup 
and a Smooth external surface of the latter is 
required, the female die is lined with a layer 
27 of a wax the melting point of which lies above 
the hardening temperature. A smooth surface 
may preferably also be obtained by providing 
the refractory clay die with a lining of graphite 
instead of wire windings as electric resistance. 

I claim:- 
1. The method of making articles from Syn 

thetic resinous compounds which comprises form 
ing the article to the final desired shape from 
a Synthetic resinous compound in its unhardened 
condition and providing electric resistance in di 
rect contact therewith; passing electric current 
through said resistance; and converting the Syn 
thetic resin to its final hardened condition and 
removing substantially all the water therefrom 
under atmospheric pressure by the heat generated 
in Said resistance. 

2. The method of making articles from Syn 
thetic resinous compounds which comprises form 
ing the article to the final desired shape from 
a Synthetic resinous compound in its unhardened 
condition with electric resistance embedded there 
in; passing electric current through said resist 
ance; and converting the synthetic resin to its 
final hardened condition and removing substan 
tially all the water therefrom under atmos 
pheric pressure by the heat generated in said 
resistance. 

3. The method of making articles from syn 
thetic resinous compounds which comprises form 
ing the article to the final desired shape from 
a synthetic resinous compound in its unhardened 
condition with electric resistance embedded there 
in, said resistance being placed with relation to 
the resin so that Subsequent hardening will pro 
ceed from the interior outwardly; passing elec 
tric current through said resistance; and con 
verting the synthetic resin to its final hardened 
condition and removing substantially all the Wa 
ter therefrom under atmospheric pressure by the 
heat generated in said resistance. 

4. The method of making articles from syn 
thetic resinous compounds which comprises form 

3 
ing the article to the final desired shape from 
a synthetic resinous compound in its unhard 
ened condition with electric resistance embedded 
therein, said resistance being divided into a plu 
rality of independent current circuits a ranged 
successively in the interior of the article; paSS 
ing electric current through said circuits in a 
manner to harden the synthetic resinous com 
pound progressively from the interior to the Sur 
face of the article; and converting the synthetic 
resin to its final hardened condition and re 
moving substantially all the water therefrom 
under atmospheric pressure by the heat gen 
erated in Said resistance. 

5. The method of making articles from Syn 
thetic resinous compounds which comprises plac 
ing the synthetic resin components together with 
a catalyst and filling material in a mold with 
electric resistance embedded in Said mixture of 
materials; passing electric current through said 
resistance; and converting the synthetic resin 
to its final hardened condition and removing sub 
stantially all the water therefrom under atmos 
pheric pressure by the heat generated in Said 
resistance. 

6. The method of making articles from syn 
thetic resinous compounds which comprises plac 
ing between two hardened synthetic resinous 
products a synthetic resinous compound in its 
unhardened condition in its final desired shape 
and providing electric resistance in direct con 
tact with said unhardened resin; passing elec 
tric current through said resistance; and con 
verting the synthetic resin to its final hardened 
condition and removing substantially all the wa 
ter therefrom under atmospheric pressure by the 
heat generated in said resistance. 
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7. The method of making articles from Syn 
thetic resinous compounds which comprises plac 
ing between two hardened synthetic resinous 
products a synthetic resinous compound in its 
unhardened condition in its final desired shape 
with electric resistance embedded in Said un 
hardened resin; passing electric current through 
said resistance; and converting the synthetic 
resin to its final hardened condition and re 
moving substantially all the water therefrom un 
der atmospheric pressure by the heat generated 
in Said resistance. 

ERICH MöHRING. 
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