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Ivy invention relates to self-induction devices 
known as reactorS. Such devices are commonly 
exployed ii) alternating-current circuits to con 
trol the fiew of current therethrough. When it 
is desired to adjust the current flow in a circuit, 
the reactor is inade adjustable for this purpose. 

Occasions arise, however, where it is desirable 
to transmit a Substantially uniform current value 
through an adjustable reactor Without disturb 
ing its adjustinent for the transmission of a 
different current value. For example, in arc weld 
ing systems when the welding current is adjusted 
to a low Value, arc starting is facilitated by in 
Creasing the current flow to a predetermined 
Value during the arc starting period and a vari 
able reactor capable of Such current control is 
of great utility. 

It is an object of my invention to provide an 
adjustable reactor with electromagnetic means 
for altering its reactance for a desired value of 
Current flow without disturbing its adjustment 
for another value of current flow. 

Further objects of my invention will become 
apparent from the following description taken in 
Connection. With the accompanying drawing, Figs. 
and 2 of which illustrate the physical structure 

Of One embodiment thereof; Figs. 3 and 4 of which 
diagrammatically represent control circuits asso 
ciated with the reactor of Figs. 1 and 2; and Fig. 
5 of Which diagrammatically illustrates another 
embodiment of my invention. 
In accordance With my invention, means in 

cluding a core of magnetizable material is ad 
justably positioned relative to a coil for con 
trolling its impedance, and additional means, in 
cluding a circuit of controlled impedance induc 
tively associated with said coil and switching 
means for making and breaking said circuit, is 
used for controlling the impedance of said coil 
independently of the impedance control result 
ing from the adjustment of said core relative 
thereto. 
In the embodiment illustrated in Figs. 1 and 2, 

the reactor is of the adjustable core type. A 
control coil it located between the core and 
the main coil f2 is employed for obtaining a de 
Sired reactance independently of the relative posi 
tion of the core and main coil. The control coil 
When shorted through the contacts 3 of a relay 
f4, as shown in Fig. 3, opposes the flux produced 
by the main coil and prevents its linkage with 
the core, thus decreasing the inductance of the 
main coil and causing the current of the main 
coil to rise in proportion to the extent of change 
in flux path brought about by the control coil. 
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As shown in Fig. 4, the control coil may be 
shorted through an adjustable resistance 5. In 
Stead of an adjustable resistance 5, an adjust 
able reactance inay be used and may prove pref 
erable where it is desired to obtain a final adjust 
in ent of the current in the control coil Without 
designing it to include the necessary value of 
inductance. 
As shown in Fig. 5, the control coil may be coil 

Section 8 of the main coil 2 in which case it is 
preferably shorted through an adjustable in 
pedance . The use of impedance in this 
Ca,Se is most desirable Since the inpedance of 
the Control coil Section as a part of the main coil 
is not of the proper value when this section is 
USed as a COntrol coil. As indicated in Fig. 5, 
I prefer to use as the control coil the turn layer 
of coil 2 most closely adjacent core . 
The control coil, or section of the main coil 

used as a control coil, does not necessarily have 
to be located next to the core. It is preferable, 
however, to SO locate it since in this position it is 
Yost effective for its intended purpose. The 
main coil is effective, however, within the limits 
of its placement within the main coil or sur 
rounding the main coil. 

Referring again to Figs. 1 and 2, it will be 
noted that main coil 2 of the reactor is mounted 
On a cylinder 8 which in turn surrounds a cylin 
der 3 on Which control, coil 3 is mounted. 
Cylinders 8 and 9 are spaced from one another 
at their ends by rings 2). The ends of these 
cylinders and rings are clamped between sup 
ports 2i and 22 in recesses adjacent central cylin 
drical openings therein for the core ff. The 
ends. Of coil 2 are Spaced from and clamped be 
tween Supports 2i and 22 by a plurality of radially 
disposed blocks 23. These blocks are grooved to 
accommodate the projecting ends of the Spacing 
StripS 24 inserted between the turn layers of coil 
2. 
The assembly just described is held together 

by four studs 25 which extend through supports 
2 and 22 and project above support 2 for at 
tachment of a mounting plate 26. These studs 
are Surrounded by sleeves 2 and 28 which act 
respectively as Spacers for supports 2 and 22 
and as means for clamping the assembly together. 
The lower ends of the studs 25 are threaded and 
provided With nuts 29 which react against Support 
22 and the upper ends of these studs are threaded 
for nuts 30 which engage the upper ends of Sleeves 
28. It will thus be seen that the tightening of 
nuts 29 and 30 applies a clamping pressure 
through sleeves 27 and 28 which holds the parts 



2 
in their assembled position illustrated in the 
dra Wing. 
Mounting plate 26 is attached to the upper ends 

of nuts 3) by cap screws 3i. This mounting plate 
may in turn be supported on another structure 
through the agency of bolts 32 extending there 
through. 
One end of an adjusting screw 33 is journaled 

in a ball bearing 34 held in place thereon between 
a nut 35 and a collar 35. Nut 35 is threaded OI 
the end of Screw Shaft, 33 and collar 35 is pinned 
thereto. Bearing 34 is held. Within a recess in 
mounting plate 26 by means of a clamping ring 
37 which is attached to the mounting plate by 
bOtS 38. 
The end of adjusting ScreW 33 Which extends 

above mounting plate 25 is provided with a hand 
wheel 39 which is spaced from the above referred 
to collar 35 by a bushing 4. The threaded lower 
end of adjusting ScreW 33 extends into the Struc 
ture of the core and engages a nut 4 forming 
a part thereof. 
This core structure is made up of a plurality 

of bundles of L-shaped laminations 42 which 
are clamped between conical blocks 43 and 44 
through the agency of bolts 45 which extend 
through and engage collars 46 and 4. Which 
in turn exert a clamping pressure on the ends 
of blocks 43 and 44. The upper and lower ends 
of the principal legs of the core laminations are 
bevelled to the same slope as the sides of conical 
blocks 43 and 44 and under the clamping action 
of these blocks are forced outwardly against the 
inner Wall of a cylinder 48 which forms the Outer 
Surface of the core structure which extends 
within the assembly including coils to and 2. 
The laterally extending end portions of the lam 
ination bundles are Secured together by bolts 
49. Nut 4 threaded on adjusting Screw 33 is 
attached to the inner end surface of conical 
block 43 through the agency of bolts 50 which 
pass through and clamp together this nut, Con 
ical block 43 and collar 4. Blocks 43 and 44 
are provided with central openings for the pas 
sage of adjusting screw 33. 
By using L-shaped laminations for the mag 

netic structure of the core , it is possible to 
obtain the effect of a long core without cor 
respondingly increasing the length of the assen 
bly including it, since the laterally projecting 
portions located between the coil assemblies and 
the mounting plates 26 give the effect of a long 
core and require very little additional spacing 
of the coil assemblies from mounting plate 26 
from that required by the desired relative move 
ment of the core and Coils. 
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Plates 5 bolted to the ends of diametrically 

opposed lamination bundles 42 straddle dia 
metrically opposed sleeves 28 and studs 25 to 
prevent turning of the core structure when the 
adjusting screw is operated to move the COre 
assembly axially with respect to the aSSembly 
including coils O and 2. 
As shown in Fig. 2, the control coil 0 is pro 

Wided With leads 52 which extend through notches 
in the ends of the cylinder f3 and the main 
coil 2 is provided with strap terminals 53. These 
terminals correspond to the terminals for the 
coils 0 and 2 diagrammatically represented in 
Figs. 3, 4 and 5. 

Except for the lamination bundles 42, bear 
ing 34 and hand wheel 39, the metallic mem 
bers of the reactor assembly above described are 
made of Some non-magnetic material Such aS 
brass. The cylinders 8, 9 and 48, the rings 
20, the Supports 2 and 22, and the mounting 
plate 26 are preferably made of Some molded 
insulating material, and the sleeves 27 and 28 
and collars 46 and 47 are preferably made of 
Some insulating material such as fiber. The nut 
4 may also be made of an insulating molded 
composition. The spacing blocks 23, Spacing 
strips 24, and conical blocks 43 and 44 may be 
made of wood. The bolts 45 may be insulated 
from the lamination bundles 42 by strips of fiber 
insulation and the bolts 49 may be insulated from 
lamination bundles 42 through the agency of fiber 
bushings and washers. 

It is, of course, apparent that many modifica 
tions may be made in the particular structure 
described and illustrated Without departing from 
the Spirit and Scope of my invention as defined 
in the appended claim. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
A variable reactor comprising a main coil and 

a control coil of Substantially equal lengths con 
centrically located in fixed positions relative to 
one another, means for completing a circuit of 
predetermined impedance through said control 
coil, a support for said coils, an open magnetic 
core having a main portion dimensioned to paSS 
through said coils and an end portion extending 
laterally into the Space between said coils and 
said support, and means mounted on Said Support 
for noving the main portion of said core into and 
out of said coils through a travel limited only 
by the movement of the end portion of Said core 
through the space between said coils and Said 
Support. 

HORACE S. HUBEARD, 


