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Using Secondary Constant Current or Current Monitoring
Independent Secondaries when using multiple SCRs

The EN1001 Cascade/Multi-Valve Control can fire up to 8 SCRs. If Secondary current monitoring or
regulation is necessary and one leg of each secondary cannot pass through one toroid, it will be necessary
to connect all the toroids and multiplex them in such a way that only one toroid’s signal is presented to
the control input at any time during a weld. This toroid must correspond to the SCR being fired. In
addition, it must come on a few cycles before weld time begins and turn off at least 1 or 2 cycles after the
weld interval ends. In order to achieve this, it is necessary to change the Single Toroid circuit to accommodate
subsequent toroids.

The objective of this Application Note is to explain in the simplest terms a method to connect the one or
more additional toroids necessary to monitor all the secondaries existing in the machine. Since most OEMs
have preferences in connection methods, this Application Note is meant to stay simple and generic. Figure
1 shows the original circuit as shipped from the factory. A complete drawing is included at end of this
Note so spare parts may be ordered to assist in implementing connection modification.
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Figure 1.  Single Secondary Toroid Circuit – Original Connection

As can be seen, the Toroid Assembly is connected to J12 on the Control Board. J12, in turn, presents two
input connections to the Board and one shield.
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Figure 2.  Multiple Secondary Toroid Circuit – Modified Connection

Each secondary toroid will require its own relay contact and means of switching each relay ON during the
corresponding weld. Add one relay to each of the secondary toroids and connect as shown in Figure 2.

If using a PLC to control cylinders, this Application Note cannot provide more information other than what
is covered in this paragraph. Additional signals must be added to energize the proper relay and “switch-in”
one toroid corresponding to each SCR/Welding Transformer before each weld occurs and remain ON
until the end of the weld period. Synchronizing events timed in Cycles may require signals from events
times within the weld control, such as “dummy” Valve outputs programmed in, to ensure full relay closure
just before and just after each weld. Also, switch on the next relay as necessary.

If using the weld control, a number of the 8 Solenoid Valve outputs can be used to turn toroid signals ON.
The weld control automatically turns ON each relay as it is needed during each SCR firing.
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For example, a spot weld sequence using 2 SCRs can be programmed using Schedules 1 and 2 in a
chained sequence. Schedule 1 will sequence SQUEEZE1, WELD1, HOLD1 chained to Schedule 2
SQUEEZE2, WELD2, HOLD2. The standard EN1001 Cascade/Multi-Valve weld sequence will normally
require 1 Solenoid Valve output for the entire weld sequence chain.

Assuming the application requires 2 weld cylinders, the 2 cylinders can be energized by one solenoid
output. In this case, SV1-SV2 (Valve 1) will be ON during SQUEEZE, WELD and HOLD times of
Schedules 1 and 2. The operator then must add 1 additional valve output per SCR. (In a 2 Cascade, add
V4 to Schedule 1 and V5 to Schedule 2). This way, V4 will switch Relay Toroid 1 and V5 will switch
Relay Toroid 2. See Figure 3.

In summary, the entire weld sequence will contain:

* As required

Table 1.  VALVE codes

Figure 3.  Timing Chart

Start

Valve 1 (Cylinders 1 & 2)

Weld 1

Valve 4 (Relay Toroid 1)

Valve 5 (Relay Toroid 2)

Weld 2

Schedule 1

Schedule 2

SCHEDULE SQUEEZE
WELD/

HEAT

PERCENT

CURRENT
HOLD OFF IMPULSES COOL

VALVE

MODE

CYCLE

MODE

SLOPE

MODE

SLOPE

COUNT

01 >=2 * * >=1 * * * 90 02 00 00

02 >=2 * * >=1 * * * 11 00 00 00

0 0 0 0 Four valves off 0 0 0 0 Four valves off
1 0 0 0 Valve 1 1 0 0 0 Valve 5
0 1 0 0 Valve 2 0 1 0 0 Valve 6
1 1 0 0 Valves 1 & 2 1 1 0 0 Valves 5 & 6
0 0 1 0 Valve 3 0 0 1 0 Valve 7
1 0 1 0 Valves 1 & 3 1 0 1 0 Valves 5 & 7
0 1 1 0 Valves 2 & 3 0 1 1 0 Valves 6 & 7
1 1 1 0 Valves 1, 2 & 3 1 1 1 0 Valves 5, 6 & 7
0 0 0 1 Valve 4 0 0 0 1 Valve 8
1 0 0 1 Valves 1 & 4 1 0 0 1 Valves 5 & 8

a 0 1 0 1 Valves 2 & 4 a 0 1 0 1 Valves 6 & 8
b 1 1 0 1 Valves 1, 2 & 4 b 1 1 0 1 Valves 5, 6 & 8
C 0 0 1 1 Valves 3 & 4 C 0 0 1 1 Valves 7 & 8
d 1 0 1 1 Valves 1, 3 & 4 d 1 0 1 1 Valves 5, 7 & 8
e 0 1 1 1 Valves 2, 3 & 4 e 0 1 1 1 Valves 6, 7 & 8
F 1 1 1 1 Valves 1, 2, 3 & 4 F 1 1 1 1 Valves 5, 6, 7 & 8

DescriptionDescription

VALVE code

right digit

VALVE LED

1 2 3 4

VALVE code

left digit

VALVE LED

5 6 7 8
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