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1. 
This invention, relates to Vulcanizing appara 

tus and more particularly to an indicating and 
control circuit for electrically heated vulcanizers. 
In vulcanizing apparatus, it is necessary to 

Subject the article being vulcanized to a prede 
termined amount of heat, after which the heat 
Source must be disconnected and the article al 
lowed to cure before being exposed to the atmos 
phere. 

It is an object of this invention to provide new 
and improved means for automatically deter 
mining and indicating the Vulcanizing and cur 
ing cycles during a Vulcanizing operation. 
In accordance with a preferred embodiment 

of the invention, an electrically heated mold is 
provided wherein the power circuit thereto is so 

: connected thrnugh a double-contact circuit 
breaker that actuation of the circuit breaker 
causes the power to be transferred to a curing 
timer, which is thereby actuated to determine the 
curing cycle. The actuation of the circuit 
breaker, is effected by providing a thermally re 
Sponsive element and resistance in parallel with 
the resistance heating elements in one of the 
mold sections, in such a manner that the thermal 
element will close when the temperature in the 
mold reaches a predetermined maximum value. 
This action results in a lowered effective resist 
ance, and thus a higher current flow through 
the circuit breaker, thereby, causing the breaker 
to trip to its Second set of contacts. 
A more complete understanding of the inven 

tion may be had by referring to the following de 
tailed description, when read in conjunction with 
the accompanying single figure drawing, which 
schematically represents a vulcanizing mold and 
a circuit for controlling, the heating of the mold 

... in accordance with the invention. 
The apparatus consists of a lower fixed mold 

section ?o having a lower mold cavity. , and 
an upper movable mold. Section 2 having an 
upper mold cavity 3. The upper mold cavity 3 

...is adapted to be moved into register with the 
slower, mold cavity by means of a hinged con 
nection 4, and such movement; results in the 
closure of a normally open microswitch 5, which 
initiates energization of selectrical, heating ele 
ments carried by the two mold sections. 
For the purpose of heating the mold sections 

a pair of resistance heating: elements 20 and 2 
are provided, which elements are disposed in 
thermal, relationship with, but electrically in 
sulated from, the upper and lower mold sections 

; O. and 2 respectively. The heating elements:20 
and 32 are preferably connected .in parallel 
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across a source of current 22 with one side of 
the parallel connection being, completed directly 
to the source. 22. The other side of the parallel 
connected heating elements is adapted to be con 
nected to the source 22 through an actuating coil 
23 of a single pole double throw circuit. breaker 
24 provided with...alternate fixed contacts 25, and 
26 and a movable contact. 27. The circuit 
through the coil 23 to the source 22 is completed 
when the movable contact 27 is in its normal 
position in contact with fixed contact 25, and 
microswitch 5 is closed. The fixed contact, 26 
is so arranged with respect to movable contact 
27, that an excessive current flow through the 
coil 23 results in the movable contact 27 being 
shifted to a position wherein it makes electrical 
contact. With contact. 26. The movable contact 
27 then remains in contact with contact 26 until 
it is manually reset. 

In order to determine the amount of heat 
which is applied to the article being vulcanized 
in the cavities. and 13, an inverse: thermo 
switch 30 is provided, which thermoswitch is 
characterized by its ability to provide a closed 
electrical circuit. When the temperature thereof 
reaches a predetermined maximum value. The 
thermoswitch 30 may be mounted in thermal re 
lation with either one of the mold sections ... O 
or 2, and is here shown as mounted in the sec 

The thermoswitch 36 is; connected in 
Series: with a resistance 3. having an ohmic value 
relatively Smaller than the resistance of either 
of the heating elements 20, and 2?. The series 
connected thermoSwitch 30-and-resistance 3 are 
connected in parallel with the heating elements 
20 and 2 f, and an indicator lamp 32 is likewise 
connected in parallel, with the elements 20 and 

Thus, it will be observed that the lamp -32 
Will be lighted during the time, that the elements 
20 and 2 are energized, and the closure of 
thermoswitch. 30 results in completion of a cir 
cuit through the resistance, 3 f thus increasing 
the current through coil 23 to such an extent 
that movable contact. 27 is switched from its con 
tact. With fixed contact 25 to contact with fixed 
contact 26, thereby stopping the flow of current 
from the Source 22 to the heating elements 2) 
and 2 and extinguishing the lamp. 32. 
MoVement of movable contact. 27 of the circuit 

breaker 24 into engagement, with its fixed contact 
26 results in the energization of a synchronous 
timing motor 40. The timing motor 40 is pro 
vided with a pair of timer contacts 4 which are 
normally in their closed position, but which 
Open at the end of a predetermined curing cycle 
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as measured by the timer motor 40. The timer 
contacts 4 are connected in series with the 
operating coil 42 of a relay 43 and the series 
connected contacts 4 and operating coil 42 are 
connected in parallel with the energizing Wind 
ings on the timer motor 40. Thus it is obvious 
that the relay 43 will be operated only during 
the timing cycle of the motor 40. The relay 43 
is provided with a pair of normally Open Con 
tacts 44 connected in series with an indicator 
lamp 45 across the source 22, and such an ar 
rangement provides an instant indication of the 
completion of a curing cycle. 

In operation, the operator places an article 
to be vulcanized into the lower mold cavity , 
after Which the upper mold section 2 is lowered 
thereby closing the microswitch 5 and energiz 
ing the heating elements 20 and 2, and at the 
same time lighting the lamp 32 to give the Oper 
ator visual evidence that the molds are heating. 
When the molds reach a predetermined tem 
perature, the thermoswitch 30 closes the circuit 
through the low resistance 3 thereby increasing 
the current flow through the coil 23 of the cir 
cuit breaker 24. The increased current flow is 
of such magnitude, as determined by the operat 
ing conditions of the circuit elements, to cause 
the nowable contact 27 to be moved out of en 
gagement with fixed contact 25 and into engage 
ment with fixed contact 26, thereby extinguish 
ing the lamp 32 and stopping the fioW of current 
to the heating elements 2 and 2. Engagement 
of contact 27 with contact 26 immediately starts 
motor i on a timing cycle and simultaneously 
energizes the operating coil 42 of relay 43, thereby 
closing contacts 4 to light the indicator lamp 
35 to give the operator visual evidence that a. 
curing cycle is in progress. When the timer 
motor times out, its contacts 4 open, thereby 
deenergizing the operating coil 42 and Conse 
quently extinguishing the lamp 45 due to open 
ing of the contacts 44 controlled by the coil 42. 

It is to be understood that the accompanying 
drawings are purely Schematic in nature, and 
the equipment used in actual practice ordinarily 
includes suitable housings for the partS here de 
scribed. The shape of the mold cavity may a S 
sume any desired form depending upon the article 
being vulcanized. For example, each of the Sec 
tions may be provided with a Semi-cylindrical 
cavity of such size as to be capable of advantage 
ous use as a splice Vulcanizer for cables. Any 
convenient means may be employed for closing 
the Sections and Securing then in closed poSi 
tion, such, for example, as a handle and toggle 
mechanism. It will be observed that the circuit 
breaker 24 acts in a manner Similar to a nar 
ginal relay and the latter may be employed with 
out departing from the Scope of the invention. 

it is to be understood that the above-described 
arrangements are simply illustrative of the ap 
plication of the principles of the invention. Nu 
merous other arrangements may be readily de 
vised by those skilled in the art which Will embody 
the principles of the invention and fall Within 
the spirit and Scope thereof. 
What is claimed is: 
1. In Vulcanizing apparatus, a pair of inold 

sections, electrical resistance heating elements 
in each mold Section, a Serially connected thermal 
responsive SWitch and resistance Combination 
shunting the heating elementS in Said Sections, 
said Switch being in thermal relationship With 
one of said sections and adapted to be closed 
upon attainment of a predetermined heating 
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4. 
temperature in said mold sections, a Source of 
current for energizing said elements, a circuit 
breaker connected in Series with said elements 
and adapted to be released upon lowering of the 
resistance in the heating circuit due to closure 
of Said thermal responsive SWitch, a visual in 
dicator in shunt With said elements and adapted 
to be deenergized by said breaker, an auxiliary 
contact on Said breaker positioned to complete 
a secondary circuit from said Source upon release 
of said breaker, a synchronous timing motor in 
said secondary circuit, a relay having its operat 
ing coil in parallel with Said Synchronous motor, 
a pair of timing contacts controlled by Said motor 
connected in series with Said operating coil, a 
set of normally open contacts on said relay, and 
a visual indicator energizable by closure of Said 
last named contacts, said last named Visual in 
dicator being adapted to be deemergized at the 
end of the timing cycle of Said motor through 
opening of said timer contacts and deenergization 
of said relay coil. 

2. Wulcanizing apparatus comprising in Con 
bination, a vulcanizing chamber, resistance heat 
ing elements for heating said chamber, a Serially 
connected thermal responsive Switch and resist 
ance combination shunting Said elements, Said 
switch being in thermal relationship with Said 
chamber and adapted to be closed upon attain 
ment of a predetermined heating temperature 
therein, a Source of current for energizing Said 
elements, a circuit breaker connected in Series 
with said elements and adapted to be released 
upon lowering of the resistance in the heating 
circuit due to closure of Said thernal responsive 
Switch, a Visual indicator in Shunt With Said ele 
ments and adapted to be deemergized by Said 
breaker, an auxiliary contact on Said breaker 
positioned to complete a Secondary circuit from 
said source upon release of said breaker, a Syn 
chronous timing motor in Said Secondary circuit, 
a relay having itS Operating coil in parallel with 
Said Synchronous notor, a pair of timing contacts 
controlled by said notor connected in series 
with Said Operating coil, a Set of normally open 
contacts on Said relay, and a Visual indicator 
energizable by cloSure of Said last named con 
tacts, Said last named visual indicator being 
adapted to be deemergized at the end of the tim 
ing cycle of Said motor through opening of said 
timer contactS and deenergization of Said relay 
Coil. 

3. Wulcanizing apparatus comprising means to 
initiate a heating cycle, Visual indicating means 
energizable throughout Said heating cycle, a cur 
ing cycle timer, means responsive to attainment 
of a predetermined temperature in said apparatus 
to Stop Said heating cycle and energize said cur 
ing cycle timer, Visual indicating means ener 
gizable throughout the curing cycle, and means 
Operative at the completion of Said curing cycle 
to deemergize said curing cycle indicating means. 

4. Vulcanizing apparatus comprising a vul 
canizing chamber, electrical resistance heating 
means to heat said chamber, a serially connected 
thermal responsive Switch and resistance com 
bination shunting said heating means, said ther 
mal Switch being in thermal relation with said 
chamber and adapted to close upon a predeter 
mined temperature rise therein, a source of cur 
rent for Said heating means, a marginal relay 
connected between said Source and heating 
means, Said relay being actuable by a predeter 
mined increase in current flow therethrough 
caused by closure of Said thermal switch to 
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break the circuit to said heating means, a Set 
of auxiliary contacts on said relay closable by 
actuation of the relay, indicating means shunt 
ing said heating means, curing cycle timing 
means associated with said auxiliary contacts 
and energizable by closure thereof and indicating 
means energizable throughout the timing cycle 
of said curing cycle timing means. 

5. Wulcanizing apparatus comprising means to 
initiate a heating cycle in Said apparatus, in 
dicating means energizable throughout Said 
heating cycle, a curing cycle timer, a thermo 
switch responsive to a predetermined tempera 
ture in said apparatus and operative to stop Said 
heating cycle and energize said curing cycle 
timer, a relay having its operating coil in par 
allel with said timer, a set of normally closed 
contacts on said timer in Series with said relay 
operating coil, a curing cycle indicator, and a 
set of normally open contacts on said relay in 
series with said curing cycle indicator, whereby 
completion of the curing cycle as timed by Said 
timer results in opening of said timer contacts and 
consequent deemergization of said relay operat 
ing coil and curing cycle indicator. 

6. A signalling and controlling System for an 
electrically heated device wherein such device 
requires a heating and a cooling period, con 
prising an electrical heating element associated 
With said device, an electrically energized signal : 
energizable coextensive with the energizing peri 
od of said element, thermo-affected means as 
sociated wtih said device and shunting Said ele 
ment operative upon being heated to a predeter 
mined value to complete an auxiliary circuit 
therethrough of Substantially less resistance than 
the resistance of said element taken alone, an 
electromagnetic Switch having an operating coil 
effective in response to a predetermined current 
therethrough, said Switch having normally closed 
contacts in series with said shunt connected ele 
ment and thermo means, a source of current for 
said element connected through said operating 
coil and said normally closed contacts, a curing 
cycle timer, an electrically energized signal ener 
gizable coextensive with the timing period of 
said timer, and a Set of normally Open aux 
iliary contacts on said Switch connected between 
said source and Said tinner and closable by vir 
tue of a flow of current through said operating 
coil of at least said predetermined Value. 

7. In a vulcanizing apparatus a Source of cur 
rent, a heating element, means to connect said 
heating element to said Source of current includ 
ing a circuit breaker having its coil in series 
with said Source of current and Said heating 
element, a thermo-responsive SWitch in parallel 
With said element for shunting Said element to 
Supply a surge of current through the coil of the 
circuit breaker when said apparatus reaches a 
predetermined temperature and means under 
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control of the circuit breaker for measuring and 
indicating a time interval after said predeter 
mined temperature is reached. 

8. In a vulcanizing apparatus, a source of cur 
rent, a heating element, means to connect Said 
heating element to said source of current includ 
ing a circuit breaker having its coil in series with 
Said heating element and Said current Source, a 
thermo-responsive switch positioned to be actu 
at 2d. ii iresponse to a predetermined tempera 
ture condition in said apparatus, said thermo-re 
sponsive switch being connected in shunt with 
said element to Supply a surge of current through 
the coil of the circuit breaker when Said prede 
termined temperature is reached, indicating 
means Shunting Said element and means under 
control of the circuit breaker for measuring a 
time interval after said predetermined tempera 
ture is reached. 

9. In a Vulcanizing apparatus, a source of cur 
rent, a heating element, a visual indicator shunt 
ing said element, means to connect said heating 
eleinent and visual indicator to said current 
Source including a marginal relay having its op 
erating coil in Series with said heating element 
and Said Cul"rent Source, a temperature respon 
sive SWitoh in thermal relation with said appa 
ratus, Said tenperature responsive Switch being 
connected in parallel with said element thereby 
to Supply a Surge of current through the op 
erating coil of Said marginal relay when said 
apparatus reaches a predetermined temperature 
and a timing motor under control of said mar 
ginal relay for measuring a curing time interval 
after said predeterrillined temperature is reached. 

19. in a Vulcanizing apparatus, a source of cur 
rent, a heating element, means to connect said 
heating element to said current Source includ 
ing a circuit breaker having its coil in series 
With Said heating element and said current 
Source, a relatively low resistance adapted to 
Shunt Said heating element, means responsive to 
a predetermined temperature in Said apparatus 
to render Said resistance effective to Supply a 
Surge Cf current through the coil of the circuit 
breaker, and means including a timing motor and 
an indicator under control of the circuit breaker 
for neaSuring and indicating a time interval 
after Said predetermined temperature is reached. 

PETER. J. MAMOLA. 
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