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To all whom it may concern 
Be it known that we, CHARLEs H. FLORAN 
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DIN and ALAN M. BENNETT, citizens of the 
United States, both residing at Westfield, 
county of Union, and State of New Jersey, 
have invented new and useful Improve 
ments in Electric Welding, of which the foll lowing is a specification. - 
This invention relates to welding, braz 

ing, repairing or the like treatment of metal by the electric arc. 
Usually the work constitutes one of the 

electrodes, the arc being struck by touching 
the manually operated electrode against it. 
When the electrodes are separated the arc is. 
drawn between them. 
It is desirable that the impressed voltage be regulated in accordance with the condi 

tions of the arc and it is one object of the 
present invention to provide improved 
means for regulating the voltage in accord 
ance with the current and voltage conditions of the arc. 
A high initial impressed voltage is de 

sirable. It makes more certain striking of 
the arc even if the initial contact is pre 
vented by dirt, rust or other causes, from 
being the best, and also makes the incipient 
arc more tenacious as well as having other 
advantages. It is a further object of the 
invention, therefore, to provide improved 
means whereby the desired initial voltage 
may be obtained in an electric circuit of 
the character indicated and subsequently 
changed to normal working value. 
Other and ancillary objects of the inven 

tion will appear hereinafter. 
In the accompanying drawings which 

illustrate the invention, 
Figure 1 is a diagram of apparatus and 

connections of an arc welding system em 
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bodying the invention, and 
Fig. 2 is a similar diagram of a modifica tion. 
Referring to the drawings and first to 

Fig. 1, the system comprises a constant po 
tential direct current generator. having an 
armature 1, a shunt field 2 and a series field 
3, the series field being adapted to compound 
the voltage. The series field has one end 
connected with one terminal of the arma 
ture while the other end is connected through 
the resistance 4 and the coil of a load relay 
5 with one of the terminals of the arc formed 
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between the work 6 and the manually op 
erable electrode 7. The other terminal of 
the generator is connected through the over 
load circuit breaker 8 with the other ter 
minal of the arc. 
A shunt about the series field 3 is adapted 

to be closed through the conductors 9 and 
10 by the contacts of the contactor 11. One 
terminal of the coil of this contactor is con 
nected through the contacts of the relay 5 
with one arc electrode and the other ter 
minal of the contactor 11 is connected with 
the other electrode so that when the relay 
5 is operated the coil of the contactor 11 is 
connected across the arc. 
The resistance 4 is chosen of such a value 

as to limit the initial current flow to the 
desired amount. The conductor 10 has a 
movable connection with the resistance 4 so 
that a greater or less amount may be in 
cluded within or excluded from the shunt. 
The result is that at starting (the shunt be 
ing then open) the whole of the resistance 
4 is in circuit and properly limits the cur 
rent on striking the arc while the amount 
of the resistance, for steadying purposes, in 
cluded in the normal working circuit (with 
the shunt closed) may be varied without in 
terfering with the above condition. 
The apparatus in the diagram is shown in 

its normal inoperative position, the electrodes 
being separated and with no arc between 
them; also the relay, and contactor are de 
energized and their contacts open. The 
generator armature under the inductive ac 
tion of the shunt field is generating a suit 
able electromotive force. If now the mov 
able electrode 7 be struck against the work, 
the circuit will be completed through the 
overload circuit breaker 8, the electrodes, 
the coil of the load relay 5, the resistance 4 
and the series field 3. Current will instantly 
flow and in so doing will energize the series 
field 3, which will add its induction to that 
of the shunt field and increase the im 
pressed voltage. This high initial voltage 
will aid in establishing the arc. The cur 
rent will also energize the relay 5 closing 
its contacts and thereby closing the circuit 
for the coil of the contactor 11 between the 
electrodes. The operator draws the arc by 
moving the electrode 7 away from the work 
and when the fall of potential across the 
arc has become sufficient, the energization of 
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the coil of the contactor 11 will close the 
contacts of that contactor thereby closing 
the shunt about the series field and that 
art of the resistance 4 between the series 
eld and the conductor 10. This cutting out 

of action of the series field winding will 
reduce the magnetic field of the generator 
and correspondingly reduce the voltage at 
the generator terminals, the resistance in 
circuit being also reduced to the desired steadying value for normal working. The 
generator voltage will then be that due to 
the shunt field and of a suitable value for 
the normal working of the system. It will 
be seen that by this arrangement the normal working voltage of the generator is initially 
increased to a higher value So as to aid in 
establishing the incipient arc and in re 
sponse to the arc current is cut out of action 
when the voltage across the arc is suitable, 
so that the impressed voltage is reduced to 
that required for normal working. Upon 
the flow of excessive current beyond the pre 
determined value by reason of the operator 
accidentally striking his electrode against 
the work or by bringing it unduly near 
thereto so that the arc is shortened and its 
resistance decreased, or for other reasons, 
the overload relay 8 will operate to break 
the circuit, 

Referring to Fig. 2, the generator com 
rises an armature 12 and a shunt field 13. 
in series with the shunt field 13 across the 
armature terminals, is a resistance 14 and 
also a variable rheostat or resistance 15. A 
shunt, is adapted to be closed about the re 
sistance 14 through the conductors 16 and 
17 by the contacts of the relay 18. The coil 
of that relay is connected across the arc elec 
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trodes, one terminal being joined through 
the conductor 19, with the manually oper 
able electrode 20 and the other terminal 
through the conductor 21 with the work 22. 
The working circuit is from one terminal of 
the generator through the conductor 23, the 
overload relay 24, the electrode 20, the arc 
when drawn, the work 22, and the variable 

... steadying resistance 25 to the other gener 
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ator terminal. The rheostat 15 is so ad 
justed that with the resistance 14 shunted 
the desired initial voltage will be produced. 
The resistance 14 is of such value that when 
it is inserted in the circuit the generator 
voltage will be cut down to the desired nor 
mal working amount. With the parts in 
the positions as shown in the drawing, the 
electrodes being separated with no arc be 
tween them, and the generator field shunted, 
if the movable electrode is struck against 
the work and the arc drawn the potential 
across the arc will increase as the arc length 
ens and at a certain value will energize the 
relay 18 sufficiently to lift its contacts and 
open the shunt about the field resistance. 
This operates to insert the resistance in the 

288,715 

field circuit with a corresponding decrease 
in the generator voltage to normal value. 
Should the arc become extinguished or so 
reduced that the voltage across it becomes 
less than that required to hold the contacts 
of the relay 18, closed they will drop to 
gether, cutting the resistance 14 out of cir cuit and placing the apparatus in condition 
for producing the high initial voltage for 
striking the arc and which is subsequently 
lowered to the normal working value by the 
drawing of the arc as described. 
While the invention has been illustrated 

in what are considered its best applica 
tions, it may have other embodiments with 
out departing from its spirit and is not 
therefore limited to the structures shown 
in the drawings. 
What we claim is: 
1. In an arc system for welding, repairing 

and otherwise treating metals, the combina 
tion with a generator for impressing voltage 
on the circuit, electrodes, conductors con 
necting said electrodes and said generator 
in circuit and means controlled by the work 
ing current and arc voltage for varying the 
voltage of said generator. 

2. In an arc system for welding, repair 
ing and otherwise treating metals, the com 
bination with a generator for impressing 
voltage on the circuit, electrodes, conductors 
connecting said electrodes and said genera 
tor in circuit and means controlled by the arc voltage for varying the voltage of said 
generator. 

3. In an arc system for Welding, repair 
ing and otherwise treating metals, the com 
bination with a generator having series field 
winding, of electrodes, conductors for con 
necting said generator and electrodes in cir 
cuit and means for shunting said series field 
winding. 

4. In an arc system for welding, repairing 
and otherwise treating metals, the combina 
tion with a generator having a series field, 110 
of electrodes, conductors for connecting said 
generator and electrodes in circuit and 
means controlled by the working current for 
changing the number of the effective turns 
of the series field winding for a given work- 115 
ing current. 5. In an arc system for welding, repair 
ing and otherwise treating metals, the com 
bination with a generator, having a series 
field, of electrodes, conductors for connect- 120 
ing said generator and electrodes in circuit 
and means controlled by the working cur 
rent for shunting the series field. 

6. In an arc system for welding, repair 
ing and otherwise treating metals, the com- 125 
bination with a generator having series 
winding, of electrodes, conductors for CO 
necting said generator and electrodes in cir 
cuit and means controlled by the arc volt 
age for changing the number of effective 130 
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turns of said series winding for a given 
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wgg current. 
7. an arc system for welding, repair 

ing and otherwise treating metals, the com 
bination with a generator having a series 
field, of electrodes, conductors for connect ing said generator and electrodes in circuit 
and means controlled by the arc voltage for shunting the series field. 

8. In an arc system for welding, repairing 
and otherwise treating metals, the combi 
nation with a generator having shunt and 
series field windings, of electrodes, conduc 
tors for connecting the said generator and 
electrodes in circuit, shunt connections for 
said series field, a relay controlling the shunt 
about the series field having its coil adapted 
to be connected across the arc and a relay controlling the circuit of said coil and hav. 
ing its coil in the work circuit. 

9. In an arc system for welding, repairing 
and otherwise treating metals, the combina 
tion with a generator for impressing volt 
age on the circuit, electrodes, conductors connecting said electrodes and said genera 
tor in circuit and means controlled by the working current and arc voltage for vary 
ing the voltage of said generator, the gen 
erator voltage being reduced on rise of working current and arc voltage. 

10. In an arc system for welding, repair 
ing and otherwise treating metals, the com 
bination with a generator for impressing 
voltage on the circuit, electrodes, conductors 35 for connecting said electrodes and said gen 
erator in circuit and means controlled by the working current for varying the voltage 
of said generator, the generator voltage be 
ing reduced on rise of working current. 

11. In an arc system for welding, repair 
ing and otherwise treating metals, the com 
bination with a generator for impressing 
voltage on the circuit, electrodes, conductors for connecting said electrodes and said gen 
erator in circuit and means controlled by the arc voltage for varying the voltage of 
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said generator, the generator voltage being 
reduced on rise of arc voltage. 8 

12. In an arc system for welding, repair 
ing and otherwise treating metals, the com 
bination with a generator having series field 
winding, of electrodes, conductors for con 
necting said generator and electrodes in cir 
cuit and means controlled by the working 
current and arc voltage for shunting said se ries field winding. 

13. In an arc system for welding, repair 
ing and otherwise treating metals, the com 
bination with a generator of electrodes, con 
ductors for connecting the said generator 
and electrodes in circuit, a relay controlling 
the voltage of said generator, a circuit there 
for, and a relay in the work circuit control 
ling the circuit of the aforesaid relay. 

14. In an arc system for welding, repair 
ing and otherwise treating, metals, the com 
bination with a generator of electrodes, con 
ductors for connecting the said generator 
and electrodes in circuit, a relay controlling the voltage of said generator, a circuit there 
for, and a relay in the work circuit control 
ling the circuit of the aforesaid relay, the first mentioned relay being 
shunt to the arc between said electrodes. . 
In testimony whereof we have signed this 

specification this 27th day of October, 1916. 
C. H. FLORANDIN. 
ALAN M. BENNETT. 
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