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8 Claims.
1

"The cbject of the invention is to. provide a
welding transformer in which a capacity is in-
corporated, not only to correct a relatively poor
power factor, but to generate oscillating currents
by which the welding arc is materially improved;
to provide a transformer of the oscillating anhd
power factor correction type wherein the capacity
is- instantly rendered inactive automatically
when: the secondary or work current. is opened,
thereby aveiding not only the monetary loss that
would otherwise result from capacity charging
currents. during periods. of idleness, but also re-
ducing. to g minimum the open circuit voltage,
so-that.the hazard of serious shocks to the opera-
tor will he eliminated; to provide. a mechanism
of the kind indicated in which the unit weight
per unit output is in the range of one pound
per-ampere for the maXximum. cutput in amperes;
to provide a transformer for the purpose specified
wherein the primary absorption in amperes will
not be excessive even when the secondary is sub-
jected to a short-cireuit; to provide a welding
transformer having. a plurality of maghetic cir-
cuits whose coupling. is variable in infinitesimal
increments and decrements; and generally to
provide an slternaling current are welder which,
for the character of work which it may perform,
is. comparatively cheap to. manufasture and
which iz of such sturdy form that failure under
most exacting conditions is highly improkable.

“With this chiest in view, the invention consists.
in a .construction and .combinstion of parts in
which preferred embodiments are illustrated in
the accompasnying drawings, in which:

Figure 1 is a side elevational view of the single
unit form of the invention with the cover or case
remaved;

Figure 2 is a tep plan view of ‘the structure of
Figured with the magnetic inserts in Hux shunt-
ing. position;

Figure 3.is a view similar to Figure 2 but with
the magnetbic inserts withdrawn;.

‘Figure 4 is a sectional view on the. plane indi-
cated by the line 4—4 of Figure 5;

‘Figure 5 s a sectional view on the plane indi-
cated by the line §5—5 of Figure 2;

Figure 6 is'a perspective view of the magnetic
inserts or shunts. and their supporting and op-

rd

> 7 is an elevational view of the. series
transformer used in the dual form of the inven-
Hon, this having the leakage flux Shield;
Plgure 8 is an ¢levational view of the power
rensformer with the leakage flux ‘shield at-
tached

275 a central horizontal gectional view
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2
of the magnetic inserts and their connected cross-
head;

Pigure 10 is' a -diagrammatic view of one form
of the single unit style of the invention; v

Figure 11 is a similar view of another form of
the single unit style of the invention; and

Figure 12 is a similar view of the dual unit
form of the invention.

The invention is susceptible of embodiment in
separate machines to be used conjointly, or in
one machine of either single unit or double unit
form. BSince a single machine is the most com~
pact and since the dual unit and single unit are
substantially identical structurally, the latter
has been selected for illustration of the striic-
tural details. o

In this form the core 20 which is of the shell-
type, carries the windings W—i and W-2 on the
efnter leég thereof, these windings being axially
spaced and maintained in such spaced relation
by the spacer plates 2! which span the core
transversely (at right angles fo the center leg)
cn gpposite faces thereof, the spacer plates being
tied together by holts 22’ which are preferably of
non-magnetic material, the spacer plates being
non-conducting material, as, for example, fiber.

Being mounted on the same leg, the windings
W-{"and W-2 have a common magnetic circuit
and are therefore mcre or less closely coupled,
Since the efféctive operation of the invention de-
pends on changing this coupled relation, means
have beén provided for doing so without physical
change in the relative positions of the windings.
These means consist of magnetic inserts which
are movable into and out of position between tie
windings and are so dimensioned that they span
the distances between the centeéer leg and the
sides of the core. When in position between
the center leg and sides of the core, they serve to
divert the fluxes from the two windings back,
through those sections of the core on which the
windings are located. In other words, they divide
the magnetic circuit in two, so that each winding
has substantially its own magnetic circuit when
the inserts are in position. This of course does
not mean that there is actually no flux from one
winding entering the magnetic circuit of the
othier, but to all practieal purposes that is the
cate in full shunting positions of the inserts.
Of course the extent to which they are inserted
determines the degree to which the two magnetie
circuits are separated or isolated.

The core 2% is of laminar construction, as-is
conventional, and the laminae are held together
by clamp bars 22 arranged in pairs at the top
and Totiomn of the core, the units of each pair
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being on opposite faces of the core, and the two
pairs being held in clamped position by the tie-
bolts 23, which, however, extend far enough be-
yond the nuts 24 to receive the strut bars 25
which are vertically arranged, but which the nuts
24 space from the faces of the core, the strut bars
crossing the spacer plates 21. The second nuts
of course secure the strut bars in position and
these latter act as a supporting means for the
elements by which the inserts are supported and
actuated. The strut bars on the rear are spanned
by yoke 26, welded or otherwise secured to the
strut bars. The strut bars on the front carry
each a yokg 27, the two yokes 27 lying in ver-
tical planes while the yoke 26 lies in a horizontal
plane. To the cross pieces of the yokes 27, there
is secured a plate 28, preferably of insulating
“material, centrally in which is a bearing 29 in
which the journal portion of a screw 38 is rota-
tively mounted, this journal portion extending
far enough out from the plate to receive a crank
31 by. which the screw may be rotated. The
screw is threadingly engaged with a cross head
32, both it and the cross head being of non-
magnetic material. The cross head acts to unite
the two inserts, each of which comprises a lami-
nated section 34, a filler section 35, and a spacer
section 33, the laminated section being of the
same material as the core 28, the filler section
being certainly nonmagnetic and preferably non-
conducting as, for example, fiber, and the spacer
section being preferably of the same material as
the filler section. The three sections of the in-
sert are assembled by tie-bolts 35 of non-mag-
netic material passing through them and through
cross head 32,

The inserts are mounted to move on slides 37
which are terminally connected with the plate
28 and with the cross bar of the yoke 26, being
insulated from the latter by a block 38 of insu-
lating material. It is essential to effect this in-
sulation since otherwise eddy currents might be
generated in the slides, in view of the fact that
they are with'n the inductive range of the wind-
ings. The slides are non-magnetic but neverthe-
less are of conductive material.

Obviously rotating the crank. 38 will effect:

axial movement of the inserts.. The screw, while
mounted for angular movement is precluded from
axial movement, and, must, therefore impart
axial movement to the inserts since they are
connected to the cross head with which they are
threadingly engaged.

The core is supported on an open frame 39
made transportable by means of the casters 40
positioned one at each corner. A frame 4{ co-
terminus with the frame 2§ is supported. by the
core ab its upper end, the clamp bars in each
instance providing the connections between the
frame and the core and being welded or other-
wise secured to the frame.

The bank of condensers 42 employed for power
factor correction and the generation of oscil-
lat‘ng currents is carried on the frame 33 below
the yoke 28.

The spacer plates 21 have clearance openings
therein for the passage of the inserts and the
spacer sections 33 of the latter are of the same
thickness as these spacer plates, so that when
the cross head abuts the plates, the magnetic
sections of the inserts are in full bridging rela-
tion to the center and side legs of the core.

The filler sections 35 are essential to prevent
chattering or vibration when the inserts are
withdrawn, These filler sections fill the spaces
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previously occupied by the magnetic sections and
yet leave the magnetic circuits unaffected. They
fit the spaces snugly -enough to prevent vibra-
ticn of the magnetic sections when withdrawn as
would otherwise be the case.

In some forms of the invention, the winding
W-i will consist- of a primary and a closely
coupled secondary together with a small wind-
ing designed to effect the operation of the circuit
closer; and the winding W-2 will consist of a re-
actance and a companion winding to the circuit
closer actuating means.

In another form of the invention, the winding
W-2 will include in addition to the reactance, the
circuit - closer actuating winding and an addi-
tional winding whose purpose is to introduce os-
cillations into the circuit.

In the dual form of the invention, there will he
two- transformer cores, ons surmounting the
other, with one core carrying below the spacer
plates 21 the primary and above them the sec-
ondary. The upper transformer will include
a series transformer whose function is to intro-
duce a capacity into the welding circuit.

These various forms are graphically iliustrated
in the drawings.

One form of the invention is illustrated graph-
ically in Figure 10. In this form the lower wind-
ing is composed of a primary 43 and a closely
coupled secondary 44 wound directly over it.
There is also incorporated.in this winding a coil
£5, 'The upper co’l is composed of a reactance
246 and a coil 47, complemental to the coil 45. The
secondary 44 and reactance 46 are in series with
each cther and with the welding leads 48 and 49.
The coils 45 and 471 are serially connected but
differentially, that is, differentially physically but
electrically cumulatively. Thus the coil 47 is
sometimes energized by the flux due to the wind-
ing 4% and at other times from the flux due to
the coil 43, Also serially included in the circuit
with the coils 45 and 47 is the magnetic actuator
52 of the circuit closer 51 which, when it bridges
the spaced contacts connects the capacity 42 or
bank of condensers across the line 52, one side
of which is connected to one terminal of the pri-
mary 43 by the conductor 53 and to one side of
the condenser by the conductor 54, and the other
side of which is connected to the opposite ter-
minal of the primary by the conductor 55, the
opposite terminal of the capacity 42 being con-
nected to the remote terminal of the ecircuit
closer by conductor 56.

When the power switch 57 is closed, the pri-

5 mary is immediately placed across the circuit,

current, at a certain instant, lowing over the con-
ductor 53 through the winding 43, the conductor
£5 back to the opposite side of the line. When the
primary is energized, it energizes the secondary
44 and also the coil 45. But of course no cur-
rent flows in the secondary if the latter -cir-
cuit is open, as when the welding “electrode is
withdrawn from the work. But when there is
contact between the electrode and the work, or

5 when a metal welding arc is in existence, cur-

rent will flow through the secondary 44, and the
reactance 45, but the phase of this generated cur-
rent is displaced substantially 180 degrees from
the phase of the primary current, which means
that the energizing means for the coil 47 is op-
posite to that of the energizing means for the coil
45. Thus if they are differentially connected, as
shown, they will be cumulative in effect on the
circuit closer actuating coil §0. Thus when the

5 glectrode is brought into contact with the work
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thectreutt tloser 61 is immiediately actuated-and
Ahe capacity’ 42 isiplaced atrossithe line,.current
flowing ‘from:one:side of the line over the cons-
iductor B4, through the bank :6f ‘condensers- 42,
over the-conductor: 58, through: the:circuit: closer
S1-and backto the other-side of the:line over
the: conductor 55. :
‘When' the electrode is separated from the work,
as-when the welding operation is discontinyed,

the secondary circuit'wilt:be broken and then:the !

<oils 45 and 4T will be energized only. from the
flux wof the winding 43, it being still across the
line and: passing ‘its flux -around the core which
-will thavea.generating -effect” both -on ‘the coils
A1 and 48, °but in:each, the reverse of the. other,
fwith :the result’ that the two cancel each. other
in‘effect-and the. circuit &loser coil 58-is. deprived
of‘current, thus allowing the-eircuit closer-to drop
1o 0pen: position-and cutiing the capacity out of

the circuit. Tt will be seen that the inclusion -2

“or-exclusion of the capacity from cireuit depends
on-whetherthe secondary 44 is on: closed or open
eireutt. . B

"The reactance 48 whils in 'a sense & supple=-

mental secondary, is“to all effécts and purposes 2

an “imductance which provides o voltage com-
‘ponent substantially in excess of the: voltage drop
‘across-the welding are. And thé extent to which
this functions depends on the adjustment 6f the

magnetic inserts or-shunts:33 which, by reason of %

the screw by which they are actuated, can be po-
sitioned- with mathematiea] nicety, thus provid-
ing for regulation of the weldihg current in in-
finitesimal- inerements and -decrements. ’

And the effe¢tive mammner in which the ca- ©

pacity is cut out of cirenit' during periods of in-
activity provides ‘for obtaining an open “circuit
voltage in the range of 47 volts. -

“Deésigned for exéitation “froma 220 volt line,
the secondary output'in amperes is in the range
of ‘10 't0'260, depending on the adjustment of ‘the
inserts.” With the secondary on dead short-cif-
cuit, the primary intake is but 29 amperes.

- As illustrated  inFigure 11, the ~constructioh
is modified over that shown in Figure 10, only to
the extent of varying the capacity eircuit; so that
corresponding parts in‘the two fisures -gre’iden=
tifled by similar characters. In'thisform of the
invention, the -capacity 42 ‘is in series with a

winding 68-which is laid over the inductance or

supplementary secondary #6.° This winding 69
and-the capacity are ‘eutout of circuit during
idle periods, or when'the circuit is open, and are
placed in cireuit’ when the secondary is closed
as during-the welding operation, coils 47-angd 45
functioning as in'the construction shown in Fig-
ure 10, “to: actuate the cireuit’ closer 51, so “that
when-the switch §7-1s closed, current while flow-
ing:through primary 48, also flows through winds
ing 60 and -capacity 424, over the conductor &1,
the circuit closer 51 and the conductor §%.

The resonant circuit composed of the capacity
42a¢ and inductance.$ provide.a .more effective
oscillating current than in the companion foimm of
the invention, the secondary having an open cir-
cuif -yoltage of 42 volis when the output.is 269
amperes, and 3714 volts when-the output is but
25‘amperes.

‘In the form of the invention:illustrsted in
Figure 12,4 dual form is -emrpioyed, there being
two: transformers, the one i power transformer
and the other.a series transformer; by which the
TYesonant cireuit is energized and-eontrolled. The
powerfransformer is.like that of the previous
forms:deseribed.except. that. onthe lower seetion
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‘of the'core, the primary 79 is disposed:an-onsthe

‘upper section, the. secondary 11, which, “however,

iz divided into-several sections T 1a,"11b, and Tie.

These sections of ‘the secondary 71 :are-con-
nected in series with the sections ‘T2, "72b, And
-12¢: of ‘& reactance which -at the same time isthe

‘primary of -a seriestransformer, across the see-

ondary ‘13 of ‘which ‘the capaeity ‘14 is connected.
The :primary of the: series ‘transformer ‘includes
‘sections T4, 'T4b, Téc, and "14d, which:are selec-
tively placeable in cireuit.  With the seriestrans-

“former, the primary and: secondary -circuits are

placed on the lower end of the center Jeg -0f the
‘core-and on ‘the upper end and axially spaced
from the primary and ‘secondary is-a reatctance
15 consisting 6f a ‘number of ‘turns-of compsra-
‘tively small wire or- alternatively a few turng: of
wire of comparatively large cross section. “"This
reactance has its terminals connecteq together.
In other words it is-shoit-circuited-and its reac-
tive effect on theseries transformer i controlled
by the-adijustment of the inserts 1§ which are
identical in formtothe inseits 33,

‘The-sections-of the primary 72-are connested
intercurremntly iin -series with ‘the sectiong T1.of
the power transtormer secondary and taps be-
tweensections T2 areled to' jacks 77 to selectivély
Teceive g plig 18 0f the welding lead '79. ' Simi-
lariy the seetions #4are connected by intermedi-
ate taps to jacks 38 in-any of ‘whith the plug-81
of the ground terminal $2 may be inserted.

‘The adjustment of the plug 78 is-for variation
in voltage ranges and the adjustment of plug: 81
is forvariation in current ranges. )

If,-for example, the plug 18 be placed in:left-
hand jack 17 and the plug 81 in the left-homd
jack 80, the sections Tdo-and T2z will be rendered
‘operative, the current having its inception in the
‘winding "74a, Howing through -the: section ‘12z to
the left<hand plug:77 over the lead 19, through
the electrode and the work, the lead 78, the left-
hand jack 80 and back to the section Ta.  Simi-
larly, if-the plug ¥8 be placed inan intermediate
jack, the sections 71b and 1206 will be Tendersd
operative, thegenerating current Aowing through
all ‘four sections, threugh the welding electrode
and “hack ‘to- the secondary 7Tt throusgh jone or
morg of the sections 74, depending on the adjust-
mentof theplug 81, .

The positioning:-of the plag. T8 in the “right~
hand jackT7 eonnects in eireuit 411 three of the
sectiens of ‘the 'secondary 7! and -all three of
the sections:of:the reactance 72, ‘this providing
for the:greatest veltage that the appliance will
generate.  If throusgh meeident or carelessmess
the'plug &1 be insertedin one:of the jacks 7 and
vlug 78 in-one of ‘ths iacks 80, the cperstion of
therapparatus “will ‘be ‘tmafféeted, “sinee 1t -will
operateras effectivaly ‘that way agthe: other, the
adjustment of pluz 84 being foramperage varia-
tions andd the adjustment of 'plog 78 Tor voltage
variation. |

“The-adjustments of the inserts 78-is-of-course
the fine adjustment of the appliance and the
plug: adjustment 8¢ -is -for ~coarse adjustment.
But this latter adiustment as well-as the former
effects a change "in"the oscillating or resonant
cireuit, varying both the frequeney-and the velt-
age thereof. ' The fact that the resonant circuit
is" energized by a . series transformer, however,
piaces: the:capacity effectively. in- sevies with the
welding -arc-and. ‘provides *for its “immigdiately
beingcut out-of:cirenit when the ‘welding opera~

“tion:is discontinued, thereby providing:as:in tha

other form:for. a:low:open:cireuit voltage;
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As above stated, the dual form of the invention
calls for ‘surmounting the :power transformer
with the series or oscillating transformer and
except for this variation, the structure is other-
wise like that disclosed in Figure 1.

Some designs of transformers call for flux leak-
age and in cases of that character involving the
present invention, the core is shielded with a ring
90 of laminar construction similar to that of the
core but of much less cross sectional area than
the core. The ring is spaced from the core by
insulating spacers 9 and is secured to the core
by clamp plates 92 positioned at such points as
may be necessary to hold the ring in place, the
flux leakage passing around this ring, and there-
fore not affecting any metal case -or housing
which encloses the. whole mecha,msm over: the
frames 39 and 41.

The invention having been described, what is
claimed as new and useful is:

1. An alternating current arc welder compris-
ing a shell-type core, primary and secondary
windings on the center leg of said core with at
least part of the latter axially spaced from the
former, and magnetic inserts dimensioned to
span the distances between center and side legs
of the core and movable into and out of positions
between the spaced windings on the said center
leg, and a resonant circuit reactive on said wind-
ings and having its resonant frequency depend-
ent on the setting of said inserts.

2. An alternating current arc welder compris-
ing a shell-type core, primary and secondary
windings on the center leg of said core with at
Jeast part of the latter axially spaced from the
former, and magnetic inserts dimensioned to
span the distances between center and side legs
of the core and movable into and out of positions
between the spaced windings on the said center
leg, and a resonant circuit reactive on said wind-
ings and having its resonant frequency depend-
ent on the setting of said inserts, said inserts
being adjustable in infinitesimal increments and
decrements.

3. An alternating current arc welder compris-
ing a shell-type core, a plurality of windings on
the center leg of said core with one axially spaced
from the others and constituting an impedance,
one of said windings being energized from an
alternating - current source, a resonant circuit
rendered active by another of said windings, and
magnetic inserts dimensioned to span the dis-
tances between the center and side legs of the
core, and movable into and out of positions be-
tween the impedance and the other windings.

4. An alternating current arc welder compris-
ing a shell-type core, a plurality of windings on
the center leg of said core with one axially spaced
from the others and constituting an impedance,
one of ‘said windings being energized from an
alternating current source, a resonant -circuit

rendered active by another of said windings, mag--

netic inserts dimensioned to span the distances
between the center and side legs of the core, and
movable into and out of positions between the
impedance and the other windings, and means
- to adjust the inserts in infinitesimal increments
and decrements.

5. An alternating current arc welder compris-
ing a shell-type core, a plurality of windings on
the center leg of said core with one axially spaced
from the others and constiuting an impedarce,
one of said windings being energized from an
alternating: current source, a resonant circuit
rendered active by another of said windings, mag-
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netic inserts dimeénsioned to span the distance
between the center and side legs of the core, and
movable into and out of positions between the
impedance and the other windings, and means
to adjust the inserts in infinitesimal increments
and decrements, and comprising a non-magnetic
crosshead to which the inserts are connected and
a crank-actuated non-magnetic screw having a
rotary mounting on the core and a threaded
mounting in the cross head.

6. An alternating current arc welder compris-
ing a sheli-type core, a plurality of windings on
the center leg of said core with one axially spaced
from the others and constituting an inductance,
one of said windings being energizing from an
alternating current source, a resonant circult
rendered active by another of said windings, in-
serts cross-sectionally dimensioned to span the
spaces between the center leg and the side legs
and including each a filler section and a lami-
nated section of which the latter is magnetic
and the former non-magnetic, parallel' guides
carrying the inserts and disposed in a plane at
right angles to the center leg and between the
inductance and the other windings, and manual
means for advancing and retracting the inserts
to position them where either the laminated sec-
tions or the filler ‘sections span-the spaces be=-
tween the center leg and the side legs or where
such spaces are spanned in part by the laminated
sections and in part by the filler sections.

7. An alternating current arc welder compris-
ing a core, primary and secondary windings close-
1y coupled and positioned at one point on the core,
an additional winding in series with the second-
ary winding and positioned at a remote point on
the core, a resonant circuit and a switch.con-
trolling its inclusion in circuit with one of the
aforesaid windings, magnetic operating means
for said switch, and means for energizing the
magnetic means, said energizing being actuated
jointly by the primary winding and the addi-
tional winding to effect closing of the switch and
by the primary winding alone to effect opening
of the switch.

8. An alternating current arc welder compris-
ing a core, primary and secondary windings
closely coupled and positioned at one point on
the core, an additional winding in series with the
secondary winding and positioned at a remote
point on the core, a resonant circuit and a switch
controlling its inclusion in circuit with one of
the aforesaid windings, magnetic operating for
said switch, and means for energizing the mag-
netic means and comprising a pair of windings
of which one is closely coupled to the primary
winding and the other similarly coupled to the
additional winding, the said pair of .windings
being differentially. connected in series with each
other and in series. with the magnetic operating
means.

FREDERICK C. OWEN
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