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Claims. 
1. 

This invention relates to the magnetic induc 
tion accelerator and more particularly to coils 
for correcting the magnetic field of the mag 
netic induction accelerator. 
In the practical operation of the magnetic in 

duction accelerator it has heretofore been found 
that local field variations occur as a result of 
errors in manufacture or result from construc 
tional accidents causing a departure from the 
desired optimum conditions, especially with re 
Spect to the similar phasing of the alternating 
field at the inner and outer portions, respectively, 
thereof. 

It is therefore an object of our invention to 
COrrect the magnetic field of a magnetic indIC 
tion accelerator. 
Another object of our invention is to correct 

phase variations in the magnetic field emanating 
from the pole pieces of a magnetic induction ac 
celerator. 
In the attainment of the foregoing objects it 

is a feature of our invention to provide an at 
tachable coil capable of inducing magnetomotive 
forces in the pole pieces of a magnetic induction 
accelerator. 
The phases of this invention which I desire 

to protect herein are particularly pointed out 
in the appended claims. The invention itself 
together with further objects and advantages 
thereof can best be understood by reference to 
the following description of the accompanying 
drawings of which Fig. 1 is a schematic view suit 
ably embodying the invention; Fig. 2 is the mag 
net and acceleration chamber assembly of a 
magnetic induction accelerator; Fig. 3 is a cross 
Section taken. On a line 5-5 of Fig. 2 and Fig. 4 
is a Cross-section taken on a line 7-7 of Fig. 2. 

Referring particularly to Fig. there is shown 
a corrector coil comprising a trapezoidal shaped 
Support 6. A number of turns of Wire 8 is wound 
around the periphery of this support alternately 
above and below it between the slots 0 cut there 
in for the purpose of transposition. The shape 
Of this support is determined by the angle of 
divergence 6 of the trapezoid and, as will be ex 
plained more fully later, the radial distances 2 
and 4. 
The magnet and acceleration chamber assemi 

bly of a conventional magnetic induction accel 
erator is depicted in Fig. 2 in which there is 
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2 
shown a closed glass vessel 8 defining within 
its interior the continuous annular acceleration 
chamber 28. The magnet assembly comprises a 
pair of juxtaposed circular pole pieces 24 and 23 
respectively Supported on conically tapered parts 
23 and 25. The tapered parts are in turn mounted 
On main poles 2 and 22. A more complete de 
Scription is given in United States Patent 2,297, 
305 to Kerst. As disclosed in this patent, the 
acceleration chamber includes an electron in 
jection comprising a thermionic cathode and 
other electrode structure capable of injecting 
electrons tangentially into the electron orbit of 
the acceleration chamber whenever the mag 
netic field of the betatron is at a minimum. Also, 
means including Saturable means are provided 
to disturb the magnetic field. Whenever the mag 
netic field approaches a maximum so as to shift 
or eject the electrons, While near maximum veloc 
ity, from the electron orbit whereby the ejected 
electrons impinge upon a target located within 
the acceleration chamber. 
The wire wound support 6 of Fig. 1 is here 

shown between the glass vessel 8 and the pole 
piece 25. A view of this support 6 in said position 
is shown in Fig. 3 by a cross-section taken on 
line 5-5. Here the pole piece 26 and the tapered 
pole 25 are shown as defining the radial distances 
2 and 4 previously mentioned. A suitable vari 
able resistor 32 is shown in Series with the coil 
8 to provide a means of varying the strength of 
the Coil's field. The variable resistance acts 
effectively to vary the total impedance of the 
circuit thereby to control the current flow there 
through from an electrical power source. Hence, 
the amount of current flow through the coils 
Will determine the strength of the resultant field 
produced by the coil. The corrector coil oper 
ates to cancel the phase variations of the mag 
netic field caused by residual magnetic fields due 
to hard Spots in the pole faces, eddy currents and 
other similar causes by producing an opposing 
magnetic field to such disturbing erratic mag 
netic fields. By locating the corrector coil upon 
the main poles in an optimum position, such as 
shown in Fig. 3, and by providing a magnetic 
field of Sufficient strength to overcome the erratic 
magnetic fields, the magnetic field of the pole 
pieces Will be phase corrected. Originally, find 
ing the optimum position of a coil was largely 
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a trial and error method, however, recently 
means were developed to make an accurate Sull 
vey of the magnetic field and hence to establish 
quantitatively to what extent such a coil would 
be needed and where it should be placed. The 
action of this coil is to make the magnetic field 
in all azimuths of the pole pieces have the Same 
phase. This means that the magnetic field at 
a given radius from the center of the pole and 
at any instant is the same for any azimuth. The 
effect is important only for the short time in the 
neighborhood of and following the injection of 
electrons, which is at small or minimum magnetic 
field intensity. 
A coil was designed for a particular magnetic 

induction accelerator as follows: ten turns of 
#20 copper Wire 8 Were Wound. On a 0.00 piece 
of fishpaper 6, the inner and outer radii 2 and 
4 were determined as aforementioned and the 

angle of divergence 6 Was about 22 degrees. 
After Winding 0.005'' fishpaper sheets Were faS 
tened on either side of the wound support for me 
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chanical protection and to a lesser exent electri 
Cal insulation. This coil, Operating on the mag 
netic induction accelerator for which it was de 
Signed, gave a hundred percent increase in X-ray 
output. 

In Fig. 2 there is also shown a second type of 
Coil 3 shown noreparticularly in Fig. 4 in which 
the coil 30 is shown as wound around the pole 
piece 23 and having a resistor 3A in Series there 
with to vary the coil's magnetic field. This type 
of coil is to be used in case: One pole as a whole is 
Out of phase With its nate. 
While the invention is herein, described by 

reference to particular 'embodiments thereof, it 
Will be understood that numerous modifications 
may be made Without actually departing from 
the true Spirit and Scope of the invention. 

Having thus described our invention, what we : 
claim is: 

1. In Combination. With a magnetic induction 
accelerator containing an electromagnet having 
pole pieces out of phase with one...another, means 
for Collecting Said phase differences, said means 
including an electrically... energizable coil hav 
ing its magnetic axis parallel to...and, displaced 
from the magnetic axis of said electromagnet 
adjustably positioned adjacent one of said pole 
pieces So as to induce a magnetomotive force in 
Said one of Said pole pieces, Said.magnetomotive 
force being of Such magnitude and in such a di 
rection as to compensate for said phase differ 
ences thereby causing the pole pieces, to be in 
phase with cne another. 

2. In a magnetic induction accelerator...having 
an evacuated acceleration channel encircling 
pole pieces of an alternating current-excited field 
magnet, a thin Support mennber of insulating ma 
terial disposed between one of said pole pieces of 
Said magnet and Said channel and positioned ad 
jacent one side of said one pole piece, and afield 
COllecting coil supported by Said. Support mem 
ber, said coil being energized continuously indi 
rection and amount to substantially cancel the 
residual flux therethrough from said magnet 
when the flux from the remainder of the magnet 
is at a minimum in each cycle of said energiza 
tion. 

3. In a magnetic induction accelerator employ 
ing a field magnet periodically energized in Op 
posite directions and having an accelerating 
channel Surrounding polepieces of the magnet, a 
flat field correcting coil having sides arranged 
Substantially radially from the Center of a Said 
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4. 
pole piece and arcuate members completing Said 
coil, the arcuate members having a common arc 
center, means Supporting the coil in adjustable 
location between said channel and magnet, and 
means controlling the current in the coil, where 
by direct current energization thereof is adjust 
able to effect a maximum degree of phase equali 
zation in the flux from the magnet. 

4. In a magnetic induction electron accelera 
to having a magnet energized by alternating 
current and an acceleration channel encircling 
pole pieces of the magnet, a thin coil Support 
adjustable between the channel and said pole 
pieces of said magnet, a correcting coil mounted 
on said Support having a l'esistance in Series 
therewith and terminals for energization thereof, 
and means for 'adjusting the direct current re 
Sistance between said terminals, whereby a phase 
change in the portion of the magnetic field in 
duced by said ninagnet and passing through the 
correcting coil as said magnet is alternatingly 
energized is effected in proportion to direct cur 
rent energization of Said correcting coil, the 
amount of said phase change being controllable 
by said adjusting means. 

5. In a magnetic induction accelerator having 
a field.magnet With proximately disposed poles 
and energized With alternating current, said ac 
celerator having an annular accelerating chan 
nel between said poles, a device for testing the 
unifornity of phase of the magnetic field pro 
duced by Said current comprising a thin trape 
zoidal support insertable between said channel 
and either of Said poles and movable circumfer 
entially and inwardly and outwardly with respect 
to...the pole center, a coil disposed about the pe 
riphery of said Support and Secured thereto, and 
means for varying the imagnitude of current in 
Said Coil in response to direct current energiza 
tion thereof, whereby the coil is adjustable in 
position and magnitude of phase-correcting ef 
fect on the field of Said magnet as the field ap 
proaches Zelo on each cycle. 

6. in an alternating current magnetic induc 
tion accelerator containing electromagnetic pole 
pieces and an electron, channel disposed about a 
Space between Said pole pieces, said channel hav 
ing means for inserting a stream of electrons 
tailgentially. Within Said channel When said field 
is at a minimum and means for disturbing the 
field through the pole pieces when the field ap 
proaches maximum in order to eject said elec 
trons at near maximum Velocity, additional cor 
rector coil means energized by direct current and 
lying between Said pole pieces and the sides of 
Said...channel for disturbing the normal phase 
relationship of the magnetic field.induced by said 
pole pieces, and means variably controlling the 
amount of Said distuidance of phase. relationship, 
Whereby Said relationship may be made to equal 
ize to thereby increase the percentage of elec 
trons inserted in Said channel at said minimum 
field. 

it. In an alternating...current magnetic induc 
tion-accelerator having proximately disposed-pole 
pieces and an electron channel therearound...and 
equipped. With means.injecting electrons into said 
channel at minimum field conditions and other 
means, upSetting the normal field distribution at 
approxiiiately inaximurai.field conditions.thereby 
to eject Said electrons, at high velocity, additional 
means complising a field producing corrector.coil 
between Said channel and said pole pieces at a 
Set distance from the centers of the pole pieces, 
Said additional means producing a field in phase 
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quadrature to the field of said accelerator in 
duced by said alternating current for altering 
the phase of a portion thereof, and means for 
varying the strength of field from said additional 
means, whereby the resultant phase change in 
said field portion increases the acceptance of 
electrons accelerated in Said channel and the 
ejection of said electrons at high velocity. 

GAIL D. ADAMS. 
DONALD W. KERST. 
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