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This invention relates to a stepdown transformer of the 
type used in connection with resistance welding apparatus 
and, more particularly, to such a transformer as may be 
used in connection with welding control systems which 
supply power which includes high frequency components. 

Resistance welding units commonly employ control 
systems adapted to supply line power to the primary of a 
stepdown transformer for controlled periods of time. 
This power is often of a commercial frequency such as 
60 cycles per second. Such transformers may have sec 
ondaries consisting of a plurality of paralleled copper 
tubes which encircle the core. Cooling ?uid is circulated 
through these tubes to dissipate the heat generated by the 
high currents that flow through the secondaries. 
The primary of such transformers are necessarily 

formed with a large number of turns of ?ner wire which 
are, therefore, not adaptable to be cooled as are the sec 
ondary turns. Similarly, the core of the transformer must 
necessarily be formed of a stack of laminations to reduce 
eddy currents and is, therefore, not adaptable to cooling 
by the circulation of the ?uid through it. 

It has been recently discovered that advantageous re 
sults may be obtained by applying power to the primary 
of welding transformers in the form of a sharp pulse 
rather than a sinusoidal wave. The advantages attribut 
able to such control systems include the application of 
current to the workpiece at a high rate so that the heating 
effect is not greatly diminished by heat lost to the atmos 
phere. 

While the pulses provided from such control systems 
occur at frequencies no greater than and often less than 
commercial line frequency, the sharp nature of the pulses 
reveals a group of high-frequency components upon 
Fourier analysis. Therefore, these pulses provide the 
effects of such high frequency currents including the in 
crease in eddy currents in the transformer core. 

Because of the dif?culty associated with directly cool 
ing the transformer primary or the laminated core, as 
noted above, the present invention contemplates a weld— 
ing transformer for use with sharp input wave forms 
which employs a solid, central non-magnetic section dis 
posed within the core which may be water cooled to dis 
sipate the heating effect of the high frequency compo 
nents of the sharp wave forms. 

It is, therefore, an object of the present invention to 
provide a stepdown transformer which may be used as 
the output of a resistance welder control unit of the type 
which provides sharp wave forms having both high and 
low frequency components. 

Another object is to provide such a transformer which 
minimizes eddy currents and efficiently dissipates the heat 
generated in the core. 

Other objects, advantages and applications of the pres 
ent invention will be made apparent by the following 
detailed description of a preferred embodiment of the 
invention. The description makes reference to the accom 
panying drawings in which: 
FIGURE 1 represents a side view of a transformer 

embodying the present invention, partially cut away to 
better illustrate the structure of its core; 
FIGURE 2 represents a cross-section of the trans 

former taken along lines 2——2 of FIGURE 1; and 
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FIGURE 3 is a side view of a pair of solid core ele 
ments, one of which is shown in cross-section. 
The core of the transformer is formed of a ?rst group 

of laminations, generally indicated at 10, a second group 
of laminations, generally indicated at 12, and a solid 
metallic central section, generally indicated at 14. The 
laminations are the normal type used in such trans 
formers, being formed of thin sheet silicon alloy steel. 
As may be seen in FIGURE 2-, the cross-section of the 
laminations 16 is formed of two lamination pieces, each 
generally E-shaped with cutbacks on their center legs. 
When placed together, a pair of laminations form a pair 
of rectangular areas enclosed on four sides. 
The laminations are formed into‘ the two stacks 10 

and 12 which sandwich a central solid cross-section 14 
comprised of two identical E-shaped sections 18. 
The solid sections 18 have center legs which are slightly 

longer than their end legs so that when two sections are 
assembled with the faces of their central legs abutting 
one another, an air gap 20 is formed between the adja 
cent surfaces of the end sections. The abutting faces of 
the two center legs of the core section 18 are joined by 
a thin gasket or insulating partition 22. The air gaps Z0, 
and the gasket 22, prevent the solid core section 18 from 
acting as a secondary and conducting induced currents. 
The solid core sections 18 are joined by a pair of bolts 

24 which pass through their center legs. 
Each section has a water passage 25 which passes cen 

trally through its side to the center where it makes a right 
angle turn and passes out through the middle of the cen 
ter leg. The sections are enjoined in an inverted manner 
so that the center passages are joined through a hole in 
the gasket 22 and the cooling ?uid goes up one side of 
the center core section 18 and down the other side. 
Water ?ttings 28 at the termination of each passage 
allow the cooling ?uid to be removed and introduced 
from the passages. 
The solid core members 18 are formed of aluminum 

or another similar non-magnetic metal. The sandwich 
composed of the lamination sections 10 and 12 and the 
central core section 14 ‘are held together by a pair of end 
bells 30 joined by elongated bolt sets 32 which draw them 
together. 
The primary of the transformer is composed of a plu 

rality of turns of relatively ?ne wire 34 which is wound 
about the central leg of the laminations and core mem 
ber 18, and which is tape wound as at 36, for insulation 
purposes. The secondary of the transformer comprises 
a group of copper tubes 38 formed in a horseshoe shape 
so as to surround the primary on three sides. At their 
terminations, the copper tubes 38 are shunted together 
by a pair of manifolds 40 which receive cooling ?uid 
through side passages 42 and distribute it through the 
secondary tubes 38. 
The cooling water may be circulated through the core 

passages 25 and the secondary tubes 38 in series, or sepa 
rate connections may be made to each of them, depend 
ing upon the temperature and pressure of the water sys 
tem available and the rate of utilization of the trans 
former. 
A control system which the present transformer might 

be used as the output of is illustrated in patent applica 
tion No. 833,766, new Patent No». 3,074,009, for a 
“Pulse Power Welding System,” filed by Donald F. 
Dunnabeck and Arthur W. Bull. That type control 
system provides “spikes” of power to the transformer 
intermittently. These spikes are sharp wave forms which 
include a wide variety of frequency components. 

Having thus described our invention, we claim: 
1. A core for a welding stepdown transformer adapted 

to receive non-sinusoidal power pulses in its primary, 
comprising: a pair of identical stacks of thin magnetic 



laminations enclosing tWo space areas so as to form two 
separate magnetic paths having a single common leg and 
two non-common legs; a solid core part formed of tWo 
identical pieces of nonmagnetic material shaped simi 
larly to said lamination stacks 1out differing therefrom 
in having an air gap in each of said non-common legs 
and an insulating partition in said common leg; cooling 
passages in each of said solid core part halves connecting 
at said partition in said common leg; and fastener means 
for disposing said lamination stacks on the opposite sides 
of said solid core part and in an abutting relationship 
thereto. 

2. A core for a stepdown Welding output transformer, 
adapted to receive non-sinusoidal power pulses in its pri 
mary, comprising: a pair of identical magnetic lamina 
tion stacks formed generally as a ?gure 8; a solid non 
magnetic central core section comprised of two identical 
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halves, each E-shaped with their central legs slightly 
longer than their two outer legs, said core section being 
joined with their center legs separated by a thin gasket 
so as to form a con?guration having relatively large air 
gaps in the outer legs and a relatively thin insulation gap 
in the center leg; a means for joining said lamination 
stacks and said core section in a sandwich relation With 
the lamination stacks in the outer sides. 
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