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UNITED STATES PATENT OFFICE 
2,329,977 

1. WELONG MACB NE 

Paul E. Brunberg, Detroit, Mich., assignor of one 
half to Nita Carol Brunberg and one-half to 
Robert A. Choate, both of Detroit, Mich. 
Application October 9, 1941, Serial No. 414,259 

(C. 219-4) 11 Claims. 

The invention relates to an alternating current 
welding machine, and has particularly to do with 
a welding circuit and transformer for the same. 
The present state of the art of resistance weld 

ing is one in which an enormous amount of energy 
is required to accomplish a fusion operation 
which basically should require areasonably small 
amount of heat. In addition to the high power 
input, extremely accurate timing is thought to be 
necessary to accomplish proper welding. 
An object of the present invention is the pro 

vision of a resistance welding circuit which ac 
complishes required results with a much lower 
input of power than is now being used. 

It is a further object to obtain these satis 
factory results without the necessity of time and 
pressure being a critical factor. Another object 
of the invention is the provision of a welding cir 
cuit including electrodes which do not become . 
over-heated and in which the heat problem is 
considerably reduced. - 
Another important object to the invention has 

to do with the construction of a welding circuit 
for spot welding in which the electrodes can be 
operated at an unusual distance from the pri 
mary with satisfactory results, thus making port 
able welders commercially feasible. 
Other objects and features of the invention 

having to do with details of the design and opera 
tion, including the use of gas as a cooling means, 
will be brought out in the following description 
and claims. 

In the drawings: 
Fig, 1 is a diagrammatic illustration of the 

secondary circuit designed in accordance with 
the present invention, 

Fig. 2 is also a diagrammatic presentation of 
the primary and secondary circuits. 

Fig. 3 is a diagrammatic presentation of the 
secondary circuit illustrating what is thought to 
be the flow of current in the work during the 
welding, 

Fig. 4 is a sectional view of an electrode tool to 
be used in the secondary circuit. , 

Figs. 5 and 6 are sectional views on the lines 
5- and 8-6, respectively, of Fig. 4. 

Fig. 7 is an enlarged view of the contact tip of 
the welding electrode. . 

Fig. 8 is an enlarged sectional view taken on 
line 8-8 of Fig. 4. 
The present invention relates particularly to a 

transformer which may have a general applica 
tion but which is especially useful in resistance 
welding. This transformer has the usual type of 
primary coil with the iron frame and copper 
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winding. The secondary coil consists of two 
parts; the usual heavy copper coil which normally 
forms the secondary plus a condenser-like wind 
ing arranged in the field of the primary, prefer 
ably substantially parallel with the secondary. 

Referring to Fig. 1, a secondary coil is shown in 
laid out position, its respective ends being con 
nected to electrodes 20 and 2. The secondary 
condenser, shown diagrammatically, is shown 
laid out and connected to the same electrodes 
at its respective ends. In Fig. 2, the primary 
coil is indicated and the secondary coil is shown 
now in coiled position which, while still diagram 
matic, approaches more the actual construction. 
The solid line 25 represents the secondary coil. 
It is connected at each end to electrodes 2 and 
27. The even-dash line 28 represents one side of 
the condenser coil and it is shown connected to 
one electrode 26 and dead-ended at 29 before it 
reaches the second electrode 27. The long-short 
dash line 30 is connected to the electrode 27 and 
dead ended at 3 before it reaches the electrode 
26. The secondary coil and each side of the con 
denser are wound together in insulated relation. 
The condenser is preferably composed of flat 

strips of copper which are laid in parallel rela 
tion and insulated from each other, alternate 
strips projecting from one end of the lamination, 
as shown at 35 in Fig. 4, and the remaining strips 
36 projecting from the other end of the lamina 
tion. Fig. 8 shows a sectional view of the lamina 
tions of copper with insulation between. The 
secondary coil used is preferably of approximately 
the same design as normally used and the con 
denser strips are laid alongside the secondary 
coil and bound to it by insulation. Then the 
entire secondary cable is wound around the pri 
mary, as is common at present. 
Another feature of the present invention has 

to do with the electrode design. I prefer to have 
the electrode split down to the point, the split 
portions being insulated from each other. In Fig. 
1, the electrode 20 is shown with parallel legs 40, 

connected only at the point 42. In Fig. 2 the 
electrodes are shown with parallel legs 43 and 4 
connected at points 45. In Fig. 4 a working con 
struction is shown. The electrode there shown 
consists of two L-shaped legs 50 and if sepa 
rated by insulation 52. An axial hole 53 is bored 
through one leg of the resulting L. The end 54 
Of the electrode is bored to receive a contact tip 
55. The contact tip also has an axial bore and is 
split and insulated, by a strip 5B; thus the two 
electrodes are actually electrically joined at the 
very tip 57 of insert 55. One end of the con 



2 
denser is shown connected to the electrode by a 
connecting bolt 58. The secondary coil 59 is 
shown connected to the electrode by a bolt 60. 
A projection 85 is provided on the electrode 

connected with bore S3 for furnishing a connec 
tion to a tank of gas 66. At the entrance to 
chamber 53 is a small restriction disc 67 which 
serves as a type of expansion valve for con 
pressed gas entering the chamber 53. This gas 
is let out of the insert, 55 through holes 68 and is 
preferably an inert gas which prevents oxidation 
at the electrodes and at the work. A guard 69 of 
tape or other material may be applied to the 
ends, as shown. The total area of hole 68 is in 
tended to be greater than the effective area of 
restriction disc 6 in order that there will be all. 
expansion and cooling effect in chamber 53 as 
gas passes in. The legs 5 and 5 of the split 
electrode are held together by bolts and . 
Bolts also compress the two legs together to 
hold the insert 55 in place. . 

In designing the secondary portion of the 
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transformer the same considerations are made as 
in present transformer design. Keeping in mind 
satisfactory safety factors, the primary and sec 
Ondary are wound with a consideration of the 
load to be borne. I have found that satisfactory 
results have been obtained by substantially bal 
ancing the copper of the secondary coil with the 
Copper of the secondary condenser. For example, 
With a primary Coil having a normal seven and a 
half K. W. A. rating, I have used a secondary coil 
approximately one-half inch by one and one 
eighth inch of laminated copper and a Secondary 
condenser cable having twenty-five strips each 
way, fifty in all, the strips being five thousandths 
by one and one-eighth. The cable was provided 
with a length which permitted an eighteen inch 
throat, that is, approximately eighteen inches 
from the secondary and primary windings to the 
electrodes. Also, using the same primary wind 
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obtained any other Way. 
What claim is: 
1. A welding circuit comprising a low fre 

quency primary coil for alternating current, a 
secondary coil, and a secondary condenser made 
up of sheaves of metal wound with the secondary 
coil, and electrodes which are connected respec 
tively to one end of the secondary coil and to one 
end of the condenser. 

2. A welding circuit comprising a source of al 
ternating current, a primary coil connected to 
Said source, a secondary coil positioned in the 
field of said primary coil, and means comparable 
to a condenser comprising lengths of conducting 
metal arranged together in insulated relation and 
positioned also in the field of said primary coil, 
and electrodes each connected respectively to an 
end of Said secondary and to ends of insulated 
lengths of said conducting metal. 

3. A secondary circuit for a low frequency, al 
ternating current welding machine comprising 
electrodes, a secondary coil connected at each 
end to an electrode, a plurality of lengths of con 
ducting metal connected to one electrode, a plu 
rality of lengths of of conducting metal connected 
to the other electrode, said lengths of metal being 
arranged in insulated relation substantially ad 
jacent the secondary coil. 

4. A secondary circuit for a low frequency, al 
ternating current welding machine comprising 
electrodes, a continuous secondary coil connected 
at each end to an electrode, a plurality of lengths 
of conducting metal connected to one electrode, a 
plurality of lengths of conducting metal con 
nected to the other electrode, said lengths of 
metal being arranged in overlapping insulated, 
alternately-laid relation substantially adjacent 
the secondary coil throughout its length. 
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ing, I have been able to get a six foot throat in 
the secondary by using a secondary cable of about 
sixteen feet with a secondary coil of one and one 
eighth inch by one-half inch and fifty copper 
laminations in all in the secondary condenser. 
By the use of the secondary cable as described, 

and the split electrodes, I have been able to ob 
tain remarkable fusion effects on all types of work 
Without close regard to time, for example, in 
welding .050 stainless steel, any time from three 
to ten cycles has been found to produce desirable 
welds. One possible explanation for the opera 
tion of the current is shown in Fig. 3. Arrows A 
and B represent the split portions of one elec 
trode and arrows C and D represent the split por 
tions of another electrode. I believe that any. 
current is passed through the work as shown, that 
it passes not only from A to B and C to D, but 
from A to C and B to D, thus causing an extreme 
ly even distribution of heat and remarkable 
fusion effect. I have found that the power fac 
tor of, a spot welder using the transformer, as 
above described, has been greatly improved over 
the ordinary spot welder. I believe this is due 
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to a reduction of the total impedance of the 
secondary circuit, resulting in an improved power 
factor. Oscillograph tests have shown that the 
condenser current leads the secondary current 
and that there is a considerable reduction in the 
normal lag of the circuit when the condenser ef 
fect is used. I do not pretend to understand fully 
all the electrical and theoretical implications of 
the circuit disclosed but I do claim superior re 75 

5. A secondary circuit for a low frequency, al 
ternating current welding machine comprising 
electrodes, a continuous secondary coil connected 
at each end to an electrode, a plurality of lengths 
of conducting metal connected to one electrode, 
a plurality of lengths of conducting metal con 
nected to the other electrode, said lengths of 
metal being arranged in overlapping, insulated 
condenser-like relation substantially adjacent the 
Secondary coil throughout its length. 

6. A transformer comprising a primary Coll, a 
continuous secondary coil positioned in the field 
area of the primary coil and connected at each 
end to outlet points, and means comprising a 
plurality of lengths of conducting metal ar 
ranged together in insulated relation and posi 
tioned also in the field area of said primary coil, 
and means connecting each end of said secondary 
coil to the ends of a portion of the insulated 
lengths of conducting metal substantially at the 
Outlet points. 

7. In a welding machine, a primary coil, 3. 
Secondary circuit comprising a secondary coil 
and a condenser arranged in parallel in the field 
area of the primary and a pair of electrodes each 
having split portions insulated from each other 
and joined at one end, one side of each electrode 
being joined to the secondary coil and the other 
side being joined to the condenser. 

8. In a Welding machine, a primary coil, a 
Secondary circuit comprising a secondary coil 
and condenser arranged in parallel in the field 
area of the primary, said condenser compris 
ing a plurality of lengths of conducting metal 
insulated from each other, and a pair of elec 



trodes each having split portions insulated from 
each other and joined at the operating end, One 
side of each electrode being joined to the second 
ary coil and the other being oined to a portion 
of the insulated lengths of metal. m 

, 9. In a welding machine, a primary coil, a 
secondary circuit Comprising a secondary coil 
and condenser arranged in parallel in the field 
area of the primary, said condenser comprising a 
plurality of lengths of conducting metal insulated 
from each other. 

10. In a welding machine, a primary coil, a 
secondary circuit comprising a secondary coil 
and condenser arranged in parallel in the field 
area of the primary, said condenser comprising 
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a plurality of lengths of conducting metal insul 
lated from each other, every alternate length 
being connected at one end, and the other lengths 
connected at the other end. 

11. In a transformer circuit, a source of alter 
nating power, a primary coil connected to said 
Source, a secondary coil positioned in the field of 
said primary coll and connected at each end to 
Outlet points, and means comprising insulated 
lengths of conducting metal connected alternately 
at Opposite ends and arranged in the field of the 
primary coil and the secondary coil, and con 
nected in parallel with said secondary coil at the 
secondary outlets. m 

PAUL E. BRUNBERG. 


