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UNITED STATES 
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PATENT OFFICE. 

THOMAS B. KINRAIDE, OF BOSTON, MASSACHUSETTS. 

VARABLE INDUCTIVE RESISTANCE 

SPECIFICATION forming part of Letters Patent No. 777,290, dated December 13, 1904. 
Application filed May 25, 1904, 

To Cali, Luhon, it in Olly conce772: 
Beit known that I, THOMAS B. KINRAIDE, a 

citizen of the United States, and a resident of 
Boston, in the Commonwealth of Massachu 
setts, have invented an Improvement in Vari 
able Inductive Resistances, of which the fol 
lowing description, in connection with the ac 
companying drawings, is a specification, like 
letters on the drawings representing like parts. 
The present apparatus has for its object the 

provision of an inductive resistance capable 
of accurate adjustment for regulating the cur 
rent without, however, consuming the current 
So regulated. 
The present apparatus is intended to take 

the place of the resistance-coils or rheostats 
commonly used in connection with alternating 
current, which, as is well known, consume all 
the unused current, acting to cut down the 
current simply by interposing such an amount 
of resistance as will use the extra current at 
that point, and thereby prevent its use farther 
along. 

It is well known that an alternating electric 
circuit operating in conjunction with a closed 
magnetic circuit produces the greatest amount 
of inductive resistance, producing, in fact, re 
sistance to such an extent as to be practically 
prohibitive of the passage of any current. 
Accordingly I base my invention upon this 
fact, my invention residing in providing spe 
cial means for varying a magnetic circuit used 
in connection with the alternating current 
which it is desired to regulate. 

In the drawings, in which I have shown a 
preferred embodiment of my invention, Fig 
ure 1 is a top plan view of one form of the 
apparatus. Fig. 2 is a front end elevation. 
Fig. 3 is a vertical cross-sectional view show 
ing the adjustable wedge or air-gap adjuster 
in said elevation. Fig. 4 is a fragmentary 
view, largely diagrammatic, for illustrating 
the theory of operation of the device. 
The general features of construction used 

in connection with my invention resemble a 
pair of solenoids whose cores are joined to 
form a closed magnetic circuit comprising Op 
posite coils at a (connected, respectively, in 

Serial No, 209,685 (No model.) 

series with the wires at and als' of the main cir 
cuit) of coarse wires wound about cores (ca. 
magnetically connected in a closed circuit at 
their opposite ends by laminated arnatures 
a' d', all supported in an ebonite or other Suit 
able frame (t". 
The purpose of my invention is to provide 

means for varying the magnetic circuit from 
a closed magnetic circuit to a more or less Open 
magnetic circuit, and while this may be accom 
plished in various ways I prefer to Secure the 
desired result by interposing an air-gap. For 
this purpose I cut the laminae at one end of 
the instrument, herein shown as the laminae 
a', transversely, so as to effect a slightly wedge 
shaped opening (t', this opening being bridged 
On its upper and under sides by two non-mag 
netic pieces (ta' for giving the desired strength 
and permanence of position. In this Opening 
(t' I mount a wedge-shaped member (t", also 
preferably laminated, the laminae, however, 
extending vertically, as is clearly shown in 
Figs. 1 and 3, instead of extending horizon 
tally, as the other laminae,(t” (t', do. The Op 
posite sides of this wedge are only slightly 
divergent, extending approximately at right 
angles to the path of the magnetic flux, there 
by reducing the pull thereon, and hence there 
is no special strain or tendency thereof to move 
under the inductive influence of the alternat 
ing current. In order to still further render 
the same rigid, however, and also to insure 
precision of movement under all circum 
stances, as is necessary in Order to maintain 
the air-gap even and uniform in its various 
adjustments, I mount the air-gap adjuster or 
wedge device (t" on guide-rods ('C', slidingly 
mounted in a frame (t", secured fast to the 
plates (ta", as indicated at at". On the Outer 
ends of these rods ("ct" is secured a cross bar 
or nut (t", and in this nut a thumb-screw (t" 
works, being swiveled at (t' in the end of the 
frame (t", so as to turn easily therein without 
moving longitudinally. 
Erom the foregoing description it will be 

evident that simply by adjusting the thumb 
screw (t" slightly one way or the other the 
most delicate adjustment of the wedge (t" 
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takes place, thereby regulating with extreme 
accuracy and nicety the air-gap (i for vary 
ing the magnetic field from a closed circuit, 
where the flow of current is practically 
stopped, to an open circuit, in which merely 
the phenomena of the ordinary inductance 
coil-i. e., simply a coil around a core with 
an Open magnetic field-takes place and the 
flow of current is only slightly checked. 
As already stated, this device is to be used 

with an alternating current which operates in 
connection with a magnetic field as follows: 
Having produced the magnetic field by a wave 
of current flowing in one direction, the suc 
ceeding wave, flowing in the opposite direc 
tion, demagnetizes the same field, which pro 
duces a counter electromotive force in the 
winding, thus holding back the flow of the 
main current, and so on with each succeeding 
alternation, each wave first demagnetizing the 
previous polarity, thereby creating a counter 
electromotive force which suppresses further 
flow of current. The winding should have a 
sufficient number of turns to produce a coun 
ter electromotive force equal to that of the 
main current. When the magnetic field is 
entirely closed, the alternating current is not 
Only checked, but practically stopped, and by 
reason of the delicate adjustment of the air 
gap the magnetic field is rendered more or 
less closed, according to the effect which it is 
desired to produce upon the passage of the 
alternating current. The current is simply 
checked or stopped to a more or less degree, 
according to the adjustment of the air-gap, 
and is not consumed, and hence a great sav 
ing of power at the Source of energy takes 
place. 

In constructing my apparatus I prefer to 
interpose one or more sheets of mica or other 
insulation in the magnetic field, as indicated 
at (t", for the purpose of originally regulat 
ing the instrument to the minimum amount 
of current to which it is desired to respond. 
For instance, it is convenient to have the ap 
paratus originally built to permit the flow 
therethrough of a certain fixed minimum cur 
rent when the air-gap is entirely closed, and 
this is accomplished by interposing in the 
field a certain fixed barrier to the magnetic 
flux. 
From the foregoing description it will be 

evident that my invention is capable of a 
wide variety of embodiments, and accordingly 
I do not intend to limit myself to the form, 
arrangement, and Specific combination of parts 
herein set forth, excepting as otherwise speci 
fied in the claims. 
Having described my invention, what I 

claim as new, and desire to secure by Letters 
Patent of the United States, is 

1. A variable inductive resistance for the 
purpose set forth, comprising opposite, inde 

pendent coils formed respectively in the op 
posite sides of an alternating-current circuit, 
a magnetic field including opposite cores for 
said coils, and mechanical means for varying 
the magnetic influence of said field on the cur 
rent of said coils. 

2. A variable inductive resistance, compris 
ing opposite, independent coils respectively in 
the opposite sides of an alternating-current 
circuit, cores therefor, magnetic connections 
at the opposite ends of Said cores, a transverse 
Wedge-shaped air-gap in one of said connec 
tions, and a wedge-shaped member for regu 
lating the resistance of Said air-gap. 

3. A variable inductive resistance, compris 
ing a magnetic field including opposite cores, 
independent windings on said respective cores 
adapted to be connected to the opposite sides 
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of an alternating-current circuit, said mag 
netic field having interposed therein a fixed 
magnetic resistance determining the minimum 
amount of current transmissible through the 
apparatul.S. 

4. A variable inductive resistance, compris 
ing a magnetic field including opposite cores, 
independent windings on said respective cores 
adapted to be connected to the opposite sides 
of an alternating-current circuit, said mag 
netic field having interposed therein an insu 
lating-barrier for determining the minimum 
amount of current transmissible through the 
appa'atul S. 

5. A variable inductive resistance, compris 
ing a magnetic field including opposite cores, 
independent windings on said respective cores 
adapted to be connected to the opposite sides 
of an alternating-current circuit, said mag 
netic field having a thin barrier of insulation 
extending transversely across one end of one 
of said cores for rendering it impossible en 
tirely to close the magnetic field. 

6. A variable inductive resistance, compris 
ing a magnetic field including opposite cores, 
independent windings on said respective cores 
formed respectively in the opposite sides of 
an alternating-current circuit, said magnetic 
field having interposed therein a wedge-shaped 
air-gap, a frame mounted rigidly thereat, slides 
movable in said frame, a wedge-shaped mag 
netic member, carried by said slides, and ad 
justing means for moving said member toward 
and from said air-gap. 

T. A variable inductive resistance, compris 
ing an approximately closed magnetic field in 
cluding opposite cores, independent windings 
on said respective cores, said magnetic field 
at One end of said respective cores having an 
air-gap formed therein, insulating-plates con 
necting said cores and bridging said air-gap, 
a magnetic closing member for regulating the 
extent of Said air-gap, a frame carrying said 
member, and means for adjusting said mem 
ber with relation to said air-gap. 
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8. A variable inductive resistance, having 
a magnetic field, provided with a transverse 
air-gap, and a magnetic closing device there 
for, the adjacent side of said closing device 

5 extending approximately at right angles to 
the normal path of the magnetic flux. 

In testimony whereofI have signed my name 

to this specification in the presence of two sub 
scribing witnesses. 

THOMAS B. KINRAIDE. 
Witnesses: 

GEO. H. MAXWELL, 
R. S. FoRD. 

  


