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o all whom it may concern:

Beit knownthatl, HKUGENE W. CALDWELL,
a citizen of the United States, and a resident
of New York city, in the county and State of
New York, have invented certain new and
useful Improvementsin X-Ray Apparatus, of
which the following is a specification, taken
in connection with the accompanying draw-
1ngs, which form a part of the same.

This invention relates to X-ray apparatus,
and relates more ‘particularly toinduection ap-
paratus for use in that connection.

Intheaccompanyingdrawings, in which the
same reference-letter refers to similar parts
in both views, Kigure 1 is a diagrammatic
viewshowingthisinvention. Kig.2isasimilar
viewshowinga modified construction of inter-
rupter. | |

In the embodiment of this invention indi-
cated in the drawings the induction appara-
tus, which of course may have any desired
construction, is indicated as having a mag-
netie cireuit in the form of a core or bar A.
This magnetic eircuit is provided with a pri-
mary winding L, which may be disposed upon
it in any desired manner, so as to produce
the proper variations in the magunetic circuit.
This primary winding is indicated as connect-
ed with a suitable source of electromotive
force H and with the adjustable contact-screw
(. This contact-screw coOperates with the
break-spring I, upon the upper end of which
1s mounted the armature E to codperate with
the magnetic circuit of the induction appa-
ratus to be actuated thereby. It will beseen
that in the position indicated the primary
winding forms a closed circuit, so that cur-
rent 1s allowed to flow through it to energize
the magnetic circuit of the induction appa-
ratus. This operates upon the armature E
and breaks the primary circuit, so as to pro-

duce a periodic interruption thereln inawell-

known manner. The auxiliary winding K is
also provided upon the magnetic elremt and
is shown as disposed about the core A at one
end of the same, although it is understood
that it may be arranged in any desired way
upon the magnetic circuit. Asisindicated in

Fig. 1, this auxiliary winding is connected
with an adjustable contact-serew D, codper-
ating with the auxiliary break-spring C and
In the position in-

the auxiliary armature B.

| dicated this auxiliary winding is shown as

forming a closed circuit; but it is of course
understood that when the magnetic circuit of
the apparatus 1s energized the armature is
acted upon so as to per mdlca,lly interrupt the
auxiliary circuit in a well-known manner.

The contact-secrews D and G are so adjusted
and the break-springs and armatures are
preferably so proportioned that the auxiliary
circuitis broken veryslightly before the break
oceurs in the primary circuit and the auxil-

lary circuit is closed slightly before the pri-
‘mary cireutt 1s ¢losed, so that the Interrup-
tions in the au'{lhﬂ,rv circuit occur

at a
slightly-earlier phase than the interruptions
in the primary circuit.

The magnetic circuit of the appalatus is
shown as plOVld@d with a secondary winding
M, which of course may be arranged in any
desired way so as to properly codperate with
the core and the other windings, and in Fig.
1 this secondary cirenit is shown as includ-
ing an X-ray tube N of ordinary construction,
although it is understood that any other X-
ray olement may be eonnected with the sec-
ondary wmdmﬂ'

Instead of emplovmﬂ' the means just de-

seribed forinterrupting the pr imary and aux-
iliary circuits the means illustrated in Fig. 2
may be employed. The primary, aumhaly,
and secondary windings are mmﬂarly ar-
ranged upon the maﬂne:tlc cireuit in that in-
sta,nce and the pr1marywmdm ,which, in ¢ir-
cuit; with a suitable source of elebtromotive
force, is connected with the brush T, which
bears upon the axle U of the rotary inter-
rupter O, which is preferably rotated in the

| duectlonmdle&ted by thearrow. The periph-

ery of this rotary interrupter is formed with
an insulated segment P, and upon this pe-
riphery the contact-brushes R and S bear to
cause interruptions, as desired, in the pri-
mary and auxiliury circuits. The brush R
is connected with the primary winding L, and
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in the position indicated the primary circuit

18 Interrupted. The brush S is connected
with one end of the auxiliary circuit K, the

~other end of this circuit being counected, as

indicated, with the brush T. ThIS a,umha,ry
circuis is closed in the position of the inter-
rupter indicated. It will be apparent that
as the interrupter rotates the primary and
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the auxiliary circuits will be periodically in-
terrupted, and, furthermore, the interrup-
tions in the auxiliary circuit will be out of
phase with the interruptions in the primary
circnit and slightly in advance of them.

In using this apparatus at the instant that
the cireuit is completed through the primary
winding K current begins to flow through that
winding, and the resulting variation in mag-
netism in the magnetic circuit tends to set
up an electromotive force in the secondary
circuit and to produce a make-spark in that
secondary circuit, which is very undesirable.
The auxiliary circuit is closed preferably
slightly before the primary circuit is com-
pleted to allow current to flow therein, and
therefore it will be apparent that the varia-
tion in magnetism in the magnetic circuit will
cause a considerable current to flow through
this closed auxiliary circuit. This cuarrent
acting in a well-known manner retards the
increase of magnetism in the magnetic cir-
cuit and in this way reduces the electromo-
tive force set up in the secondary winding,
so as to materially reduce and practically ob-
literate the make-spark in the secondary.
The number of turns and the resistance ot
the auxiliary winding may be so proportioned
that the make-spark will be properly reduced
without wasting too much energy in the aux-
iliary cireuit, and for this purpose to further
limit the energy consumed in the auxiliary
circuit this circuit may be broken very shortly
after the primary circuit is completed, and
the apparatus can readily be so adjusted as
to produce this result. In all cases, however,
the auxiliary circuit should be interrupted
before the primary circuit is broken. Since
the interruptions in the auxiliary circuit oc-

cur slightly before those of the primary, and

therefore since this circuit is open when the
primary eircuit is broken, the decrease of
magnetism in the magnetic circuit takes place
just as if there were no auxiliary winding,
and the same electromotive force is generated
at this instant in the secondary, and the
break-spark is unimpaired in intensity.

It is of course understood that apparatus
embodying the principles of this invention
may be constructed in many forms, and,
furthermore, variations may be made in the
exact means for effecting the various results,
as previously described. Parts of thisappa-
ratus may be used in connection with other
devices and parts may be omitted without
departing from the spirit of this invention.
I do not, therefore, wish to be limited to the
disclosure which is made in this case; but

What I claim as new, and what I desire to
secure by Letters Patent, is set forth in the
appended claims: |

1. In X-ray apparatus, a magnetic circuit,

a primary winding disposed upon sald mag- |
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' netic cireunit, connected with a source of elec-

tromotive foree, a break-spring operated by
an armature cooperating with said magnetic
circuit and an adjustable contact-screw, an
auxiliary winding disposed upon sald mag-
netic circuit connected with a contact-spring
operated by an armature cobperating with
said magnetic circuit and an adjustable con-
tact - screw, a secondary winding disposed
upon said magnetic circuit and an X-ray tube
in series with said secondary winding, the
circuit through said auxiliary winding being
closed before the circuit through said primary

winding is closed and the circuit through salid

auxiliary winding being open when the cir-
cuit through said primary winding is inter-
rupted. |

9. In X-ray apparatus, a magnetic cireuit,
a primary winding disposed upon said mag-
netic eircuit connected with a source of in-
terrupted current, a secondary winding dis-
posed upon said magnetic circuit having an
X-ray element connected therewith and an
auxiliary winding disposed upon said mag-
netic eircuit connected with means to inter-
rupt the circuit through said auxiliary wind-
ing periodically and in slightly-advanced
phase from the interruptions in said primary
winding.

3. In X-ray apparatus, a magnetic circuit,
a primary winding disposed upon said mag-
netic circuit and having a source of electro-
motive force and a primary break in series
therewith, an auxiliary winding. disposed
upon said magnetic eircuit and having an
auxiliary break in series therewith, said aux-
iliary break operating in slightly-advanced
phase from said primary break and a second-
ary winding disposed upon said magnetic cir-
cuit having an X-rayelement connected there-
with.

4. In induction apparatus, a magnetic cir-
cuit, a primary winding connected with a
primary break disposed upon said magnetic
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cireunit, a secondary winding disposed upon

said magnetic circuit and an auxiliary wind-
ing connected with an auxiliary break oper-
ating out of phase with said primary break
disposed upon said magnetic circuilt.

5. In induction apparatus, a magnetic cir-
cuit, a primary winding disposed upon sald
magnetic cirenit and connected with a pri-
mary break operated by said magnetic eir-
cuit, a secondary winding disposed upon said
maguetic circuit and an auxiliary winding
disposed uponsaid magneticcircuitconnected
with an auxiliary break operated by said mag-
netic circuit in different phase from said pri-
mary cirecuit.

- EUGENE W. CALDWELL.

Witnesses:

HARRY L. DUNCAN,
JESSIE B. KAY.
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