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To all whom it May COnCerm:
Be it known that I, HErMaNN LEMP, 2 citi-

zen of the United States, residing at Liynn,

in the county of Kssex, State of Massachu-
setts, have invented certain new and useful
Improvements in Alternating-Current Selec-
tors, of which the followingisa specification.

For exciting Roentgen-ray and similar tubes
it is considered highly desirable to employ a
unidirectional current, and for this reason a
continuous-current source of supply has been
almost universally used. An alternating-cur-

rent source of supply has advantages 1n cer- |

tain directions, notably because of the readi-
ness with which the necessary high potential

may be secured; but the difficulty of rectity-

ing an alternating current 1n order to secure
from it unidirectional current has heretofore
been so great that alternating-current gen-
erators have not been used with success.

My invention has for its object to provide
an improved apparatus whereby an alternat-

ing-current source of supply becomes suitable

for Roenteen-ray and other apparatus requir-
ing currentsof high potential. The derivation
of the desired unidirectional currents from
ihe alternating source isaccomplished by what
may be termed a ‘‘selector,” as hereinatter
more fully described and claimed.

When employing an alternating - current
generator, I propose to utilize only fractions
of the waves, preferably the wave crests when
the potential i1s at a maximum. by selecting
the wave fractions so utilized from points of
like sion in the electromotive-force waves uni-
directional discharges through the tube Q*r
other apparatus are secured. In this way the

tube may be excited by a unidirectional cur- |

rent, and I avoid the heating of the tube
which would take place if current correspond-
ing to parts of correspondingly-low voltage 1n
electromotive -force waves were allowed to
flow through the tube. In the ordinary types

 of X-ray tubes practically no rays are pro-

duced until the voltage has risen to ten thou-
sand volts. Above this the ray is increased
as the voltage rises. The most satisfactory
results are obtained when the potential 1s very

l

high—as, for example, one hundred thousand
to one hundred and fifty thousand volts.

In the accompanying drawings, Figure 11s
a perspective view of an embodiment of my
invention. certain of the parts being illus-
trated diagrammatically; and Fig. 2 shows

the portion of the current-wave that 1s util-

ized to excite the tube.
Mains A and B are connected to any sult-
able source of alternating currentof moderate

voltage . having a periodicity, for example, of '

sixty or one hundred and twenty-five cycles
per second. Connected across the mains 1s a.
step-up transformer having a primary C of
comparatively few turns and a secondary D
composed of a large number of turns of fine

‘wire, which is employed to excite tube E.

The voltage of the secondary will depend upon
the voltage of mains A and B; but to obtaln
the best results the voltage across the second-
aAry
thousand and one hundred and
volts.

Mounted upon an insulating-base ¥ 1s a

ifty thousand

| single-phase synchronous motor (>, which 1s

connected across the primary mains by wires
» and-b. The motor shown in the drawings

.is provided with eight poles, so that there are

four complete positive and negative potential

waves during each revolution of the arma-

ture. 1 have found this to be a satistactory
arrangement; but by changing the number ot
arms H and I 2 motor having a different num-
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ber of poles may be employed, provided the

number of arms so corresponds with the speed
of the synchronous motor that current is al-
lowed to flow at the proper intervals.
Forming an extension of shaftJ 1s an 1nsu-
lating-shaft K, revolving 1n bearing Li and
provided with metal arms H and I. Mount-
ed upon the base I are two vertically-extend-
ing posts M and N, of insulating material,
and provided at their upper ends with adjust-
able contacts O and P.  Contacts O and P are

respectively connected to wires o and » and -

so adjusted that arms H and T when rotated
will pass close to them without making actual
contact. Arms H and I are similar in con-
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struction, each being made of wire and pro- | sistance can be varied by changing the length

vided with L-shaped extensions on.the ends.
These wires may or may not be electrically
connected. The potential of the secondary 1s
SO great that it is not necessary to have se-
tual contact between the arms and stationary
contacts. ‘The instant an arm assumes the
position shown by I in the drawings current
will jump the air-spaces between arm I and
contacts O and P and the resistance of the ¢jr-
cult will be so far reduced that current will flow
through tube E.  As arm I moves away from
the position shown the resistance is increased,
so that the circuit is, in effect, interrupted
and remains so until arm H has noved to the
position now occupied by arm L. With an
eight-pole motor there will be four complete
positive and negative potential waves for each
revolution of the armature, and with the arms
arranged as shown current is allowed to fow
through tube E for an instant, when the elec-
tromotive-force waves reach the maximum
and are of like sign. In other words, the re-
lation of the arms and fixed terminals 1s such
that when a positive electromotive-force wave
1s at or near its maximum an arm will be op-

posite the terminals, and asthe wave rises to

1ts positive maximum again an arm will again
be in a position to permit current-flow, the
potential being great enough to jump the air-
gaps, thus avoiding actual contact. This is
more clearly illustrated in IFig. 2, where four
complete positiveand negative electromotive-
force waves are shown, the negative waves be-
ingshownin dotted linesand the positive waves
in broken and dotted lines. The crests of the
positive waves, which are the only portions
utilized, are shown in full lines and indicate
approximately the length
flows across the arms H and L.

I have deseribed my invention as utilizine
only the crests of the positive waves; but the
same effect is obtained if the crests of the
negative waves are utilized. Certain features
of novelty in my invention, however, are not
limited to sifting out and utilizing the crests
of the waves, for by a proper arrangement of
the selector I may derive g current or cur-
rents corresponding to any desired point or
points in the electromotive-foree waves, while
preventing the flow of current at othery points
in the wave.

LThe tube Ifis whatis commonly called a‘‘“sin-
gle-focus” tube and may be of any desired con-
struction, the one shown combrising a cup-
shaped cathode I’ and a flat anode 7.
regulating the vacuumof the tube a shunt I,
having an air-gap or other resistance, is placed
around the tube.

To reduce the secondary current, a resist-
ance R 1s placed in series with one of the sec-
ondary leads, consisting of a rubber tube filled
with water and having plugs at the ends in
which the terminals are mounted. The re-

of time current

I
!

For |

and diameter of the tube.

It will be seen that the current passing
through the tube K is always in the same di-
rection and flows at instants when the poten-
tial 1n the circuit is at a maximum; also, that
the discharge takes place across thoe AIr-gaps
between the arms and the terminals, all of
which are favorable to the production of X-
rays m large quantities.

1t will be understood that the resistance R
1S for the purpose of preventing the second-
ary current rising to too high a value. It is

not at all necessary if the secondary winding
D has of itself a sutficiently high resistance.

It may also be dispensed with if the transform-
ing apparatus has the property which tends
to make the secondary current of constant
amount, as when considerable magnetic leal-
age occurs between the primary and second-
ary winding. The resistance R when used
might be made of any very high resisting ma-
terial which would tend to diminish the cur-
rent. |

What I claim as new, and desire to secure
by Letters Patent of the United States, 15—

1. In an alternating-current rectifier or Se-

lector, the combination of a set of stationary
contacts, a set of moving contacts. and an air-

gap that is constantly maintained between the
two sets of contacts, the resistance of which

varies with the movement ot the contacts.

2. The combination of an alternating-cur-
rent source of supply, a synchronous electric
motor connected therewith, and a selector ap-
paratus having terminals connected to the cir-
cuit, and other rotary terminals driven by the
synchronous motor and separated from the
hirst at all times by an alr-gap for varying the
resistance of the air-gap so that current flows
through the selector only during a certain
traction of the electromotive-foree waves,

3. The combination of an alternating-cur-
rent source of supply developing alternating
electromotive-force waves in an electric cir-
cuit, with a selector apparatus comprising
moving and stationary contacts which are
separated at all times by an alr-gap whose
function is to permit the How of current
through the selector at a certain point in each
alternating electromotive-force wave and pre-
vent current-flow at other points in the wave.

4. In an alternating-current rectifier or Se-
lector, the combination of a set of stationary
contacts with a set of moving contacts SCPiL-
rated therefrom at all times by an alr-gap, and
the relation of the parts being such that at
predetermined intervals the alr-gap is reduced
to a point where current will pass between

the stationary and moving contacts and com-
plete the cireuit.

5. T'hecombination, of alternating-current-
supply mains, a transformer-primary connect-
ed across the mains, a secondary having an
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‘air-gap in series therewith, a synchronous mo-

tor receiving current from the supply-malns,
and a set of moving contacts driven by the
motor for varying the air-gap in the seconud-
ary circuit. - | |

6. The combination with an X-ray tube, of
alternating-current-supply mains, a step-up
transformer having its primary connected to
the supply-mainsand its secondary to the tube,
o variable air-cap in series with the tube,. a

synchronous motor receiving its energy from

the supply - mains, stationary contacts con-

nected to the secondary circuit, and moving
contacts driven by the motor so arranged that
they rotate in frontof, but notin contact with,
the stationary contacts, for governing the flow
of current in the secondary circuit.

7 The combination with a Roentgen-ray

tube, of a transformer the secondary of which.

is employed to excite the tube,a synchronous
motor, stationary contacts connected to the
exciting-circuit, insulated arms normally out
of circuit and driven by the motor for mo-
mentarily torming a bridge between the sta-
tionary terminals, and an air-space bhetween
the arms and stationary contacts. |
2 The combination of alternating-current-
supply mains, a step-up transformer connect-
od across the mains, an X-ray tube included
‘n the secondary circuit, and a rectitier in the
secondary circuit, comprising stationary and

moving contacts separated at all times by an

9. In combination, means for producing pe-
riodic alternating waves of electromotive

force, an air-gap -included In circuit there-

with, and means for increasing and decreas-
ing the resistance of the air-gap in synchro-
nism with the rise and fall of electromotive
waves, in such manner that a flow of current
is permitted at certain points in the electro-
motive waves. |

10. The combination, of alternating-current
mains,atransformer primary connected across
the mains, a secondary connected to the trans-
lating device having a variable alr-gap in series
therewith, a motor operating in synchronism

3

with the alternations inthe supply-mains, and
a set of contacts driven by the motor for vary-
ing said air-gap. |

11. Incombination, a source of alternating-

50

current supply, a translating device, a selector

included in circuit with the source of supply
and the translating device, and comprising
stationary and moving contacts which are sep-
arated at all times by an alr-gap, and a -re-

sistance for limiting the current supplied to

the translating device.

19. In combination, a primary winding, a
secondary winding ininductive relation there-
to, a translating device receiving current from
the secondary, a selector included 1n circult
with the secondary, comprising fixed and

‘moving contacts which are separated by a va--

riable air-gap, and means for limiting the

amount of current supplied to the translating

aevice. - -

13. Inanapparatus for obtaining direct-cur-
rent impulses from a high-tension alternat-
ing-current source, the combination of the
source, fixed conductors 1n circuit with that
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source, amovable conductor codperating with

the fixed conductors to form sparking gaps
and means operated by the current source for
moving the movable conductor away from
the fixed conductors synchronously with the
alternating-current waves. |

14. Inanapparatusfor obtaining direct-cur-
rent impulses from a high-tension alternat-
ing-current source, the combination of the
source. a plurality of fixed conductors in cir-
cuit with that source, a plurality of movable
conductors cooperating with the fixed con-
ductors to form sparking gaps and means op-
erated by the current source for moving the
movable conductors simultaneously away
evom the fixed conductors synchronously with
the alternating-current waves.

In witness whereof 1 have hereunto set my
hand this 29th day of November, 1897.
- HERMANN LEMP.
Witnesses:

O. F. PERSSON,
Joan W. GIBBONEY.
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