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(No model.)

To all whom it ma 1/ COMCEFTL:

Be it known that I, Wir.Liam B. CHUROHDR
a citizen of the United States, residing at Cin-
cinnati, in the county of Hamilton and State
of Ohio, have invented certain new and use-
tul Improvements in Klectrical Converters:
and I do hereby declare the following to be a
tull, clear, and exact description of the inven-
tlon such as will enable others skilled in the
art, to which it appertains to make and use the
same.

My invention relates to improved mechan-
ism for producing direct from alternating cur-
rents, and is particularly adapted and 1ntend-
ed to produce currents adapted for use in con-
nection with X-ray bulbs or generators.

One of 1its objects is to produce a rapidly-
interrupted direct current from an alternat-
Ing source of electrlcltV

‘Another object 1s to provide 1mpl oved
means for controlling the rapidity of the inter-

ruptions and also the volume of direct current.

Another object is to provide mechanism
adapted to operate X-ray bulbs of different
character and to obtain X-ray and other elec-
trical vibrations adapted for different pur-
poses.

It further consists in certain details of forr m,
combination, and arrangement, all of which
will be more fully set forth in the description
of the accompanying drawings, in which —

Figure 1 represents a dl‘tﬁ‘l am of -my im-
Fiﬂ' 2 represents an en-
larged section throuﬁh the electrolytic cell on
Ime v o of Fig. 3. FlO‘ 3 18 a top plan view
of the electrolytlc cell showing a modifica-
tion. Fig. 41s a dlam am similar to Fig. 1,

showing the connections where a plurahty 01“-

mterruptm@—electrodes are employed.

In certain branches of X-ray work, partic-
ularly in the medical department, it is desir-
able to secure very rapid pulsations of the
current and also to provide an interrupted
direct current instead of an alternating cur-
rent. It is also desirable to be able to regu-
late the frequency of the interruptions and
also the volume of current, all of which I am
enabled to accomplish with the apparatus
herein illustrated and described. |

A A’ represent the alternating-currentline-
wires.

B represents the primary of a transformer,
and B’ the secondary thereof.

C represents an electrolytic cell, the elec-
trolyte of which is preferably phosph‘tte of
soda or potassium.

D represents electrodes of aluminium or
other chemically-active material adapted to
pass a current of one polarity and to turn
back or prevent the passage of current of the
opposite polarity. There may be two or
more of these electrodes D.

I representsan electrode of platinum, gold
or other metal or conducting material not eas-
1ly attacked by the electr 01 te.

The electrode E, of Whlch there may be one
or more in the ce]l 15 constructed in the fol-
lowing manner:
wire or rod, Whlch passes down through a
tube or sheath ¢ ¢ and through an opening in
the lower end of the tube, so as to project
into the electrolyte below the lower end of
the tube. 1 preferably provide means where-
by the rod ¢ is made vertically adjustable
relative to the tube, so that the amount which
projects below the tube may be regulated and
increased or decreased, as desired. Asshown
in Figs. 1 and 2, the upper ends of the rods e
are threacled and screwed into nuts or collars
F, which are held rigid relative to the tubes,
so that by turning the rocds by means of the
knurls # the rods will be screwed either up
or down through the nuts F to secure the de-
sired ad]ustment |

The coil (& 1s of the ordinary construction
employed in X-ray work, consisting of an
iron core (¢, a pr imary coll ¢, and a secondar Y
coil ¢° to the terminals of which the X-ray
bulb H may be connected, as indicated in full
line.

- I I' represent light-bulbs of a,nothel charac-
ter, which are pr ofer ably connected each to a
single terminal of the secondary I, the pri-
mary K’ of which is energized, as indicated
by dotted lines, from the ter minals of second-
ary J , Li belng a condenser also connected in

the circuit.
The operationis as follows: The alternating
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current of the line-wires produces an induced |

current in the secondary B', the opposite ends
of which are connected to the electrodes D by
wires » #/. S represents a wire leading from

a point near the center of the secondary B’

through the primary ¢’ and thence by wire &'

to the electrode K. The electrode E will
therefore be positive to one of the electrodes
D and negative to the other at either phase of
the current. The nature of the electrodes
and electrolyte is such that only negative
current will flow from the electrode E to
whichever of the electrodes D happens to be
positive relative thereto. Therefore the cur-
rentflowing through the primary ¢’ willalways
pass 1n one direction only.. The interruptions
In the current are produced by reason of the
small surface of the electrode K which 1s ex-
posed to the electrolyte, which upon passage
of the current produces gas at the surface ot
the electrode E in sufficient quantities to in-
sulate the electrode and interrupt the current,
after which contactisimmediately made again,
and thus a very rapid interruption of the cur-
rent through primary ¢’ 1s effected. The
frequency of this interruption and also the
volume of current passing can be regulated
within considerable limits by varying the
amount of surface of the electrode E which
1s exposed to the electrolyte below the end of
the tube ¢. Theretore while a single elec-
trode E may be employed and’ the same ad-
justed to obtain the desired results, as shown
in Fig. 1, I preferably plowde a series of
electrodes E, each mounted in a separate tube,
the several tubes being preferably formed in
a single block of porcelain or similar sub-
stance M, which rests upon a block of similar
material N, having a series of steps 7, so that
by adjusting the several electrodes to rest
upon the respective steps the electrodes have
a progressively-increasing amount of surface
exposed to the electrolyte, and by connecting
the respective electrodes to the separate con-
tacts 1 to 7 of the switchboard P the cell C
may be located in the cellar or other conven-
lent position, and the regulation may be made
at the switchboard near the other apparatus.
As the electrodes E are to a certain extent
disintegrated by the action of the current, it
1s necessary to adjust them from time to time.

They may, if desired, be allowed to gravitate

downward through the tubes, but are prefer-
ably made adjustable, as shown.

In Fig. 4 the position tobe occupied by the
switch P 1s indicated. The. volume of the
current is regulated within certain limits by
switch P, and any further regulation desired
may pe effected either by a variable inductive

resistance @ or by the rheostat «'.

With the apparatus here shown the inter-
ruptions in the current are too rapid to be
detected by the eye, and the character of cur-
rent 1s such as to produce a strong steady
65 hght not heretofore attained in the bulbs.
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I desired; two or more pairs of electrodes I
may be employed each pair of electrodes be-
ing connected to the terminals of a separate
eecondary B’, as indicated in Kig. 3.

Having described my imfention, what 1
claim is— |

1. Inan electrical converter, a primary con-
nected to a source of altemetmo‘ current, an
electrolytic cell having a plurallty of active
electrodes permitting the passage of current
in one direction, and an electrode having a
restricted surface in contact with the electro-
lyte tointerrupt the current, a secondary hav-
ing its terminalsconnected to said active elec-
trodes, and a circuit formed between an inter-
mediate point on said secondary and the in-
terrupting-electrode.

2. Incombination with a source of alternat-
ing current, an electrolytic cell having a plu-
rality of electrodes through which current of
one polarity passes, andan electrode exposing
a restricted surface to the electrolyte and
acdapted to rapidly interrupt the current.

3. In combination with a source of alternat-
ing current, an electrolytic cell having a plu-
rality of electrodes alternately in use through
which current of one polarity passes, and an
electrode exposing a restricted surface to the
electrolyte and adapted to rapidly interrupt
the current.

4. In combination with a source of alternat-
ing current, an electrolytic cell having a plu-
rality ot electrodes alternately in use through
which current of one polarity passes, an elec-
trode exposing arestricted surface tothe elec-
trolyte and adapted to rapidly interrupt the
current, a transformer the secondary of which
has terminal connections with the alternately-
active electrodes, and a circuit leading from
an intermediate point of the secondary to the
interrupting-electrode.

5. In combination with a source of alternat-

ing current, an electrolytic cell having a plu-

rality of electrodes through which current of
one polarity passes, a plurality of electrodes
each exposing a restricted surface to the elec-
trolyte to rapidly interrupt the current, and
means for selectively passing the current
through any one of said interrupting-elec-
trodes
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6. In combination with a source of alternat-

ing current, an electrolytic cell having a plu-
rality of electrodes alternately in use, through

‘which current of one polarity passes, a plu-

rality of electrodes exposing restricted, but
relatively different surfaces to the electrolyte
to rapidly interrupt the current, and means
for selectively employing any one of said in-
terrupting-electrodes.

7. In combination with a source of alternat-
ing current, an electrolytic cell having a plu-
rahty of electrodes alternately in use throuﬂ’h
which current of one polarity passes, a plu-
rality of electrodes exposing restricted but
relatively different surfaces to the electrolyte
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to rapidly interruptthe cu rrent,a transformer,

the secondary-terminals of which are connect-

ed to the alternately-active electrodes, a circuit
formed between an intermediate point on the
secondary and the interrupting-electrodes, and
a switch interposed in said circuit to select-
ively bring into use different interrupting-
electrodes. ' |

3. An electrolytic cell, an interrupter com-
posed of a series of independent electrodes ex-
posing restricted but relatively different sur-
faces to the electrolyte to rapidly interrupt the
current, a circuit leading from the interrupter
to another electrode in said cell, and means
for selectively employing different Interrupt-
ing-electrodes. -

9. Inanelectrical converter, an electrolytic
cell, anelectrode through which current of one
polarity passes, a plurality of electrodes ex-

3

posing restricted but relatively different suy-
faces to the electrolyte to rapidly interrupt the
current, and means for selectively employing
different interrupting-electrodes.

10. Anelectrolytic cell,an interrupting-elec-
trode composed of aseries of independent elec-

trodes exposing restricted but relatively dif-

ferent surfaces to the electrolyte, mechanism
forindependently adjusting said interru pting-
electrodes, a circuit leading from the inter-
rupting-electrodes to another electrode in said
cell, and means for selectively employing dif-
ferent interrupting-electrodes. -

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

WILLIAM B. CHURCHER.
Witnesses:

Wwu. Exrrion,
C. W. MiLgs.
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