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My invention relates to electrical appara-
tus and its principal object is to provide
electrical stroboscopic appdratus which bas
no moving parts except the object under

5 stroboscopic observation. A further object
of the invention is to provide an electric
stroboscopic light producing means which
gives exceptionally short but bright strobo-
scopic illumination which enables its use, for

10 observing exceptionally high speed phe-
nomena.

In the preferred embodiment of my inven-
tion I provide an alternating current trans-
former. The transformer core is designed to

15 permit saturation over a substantial portion
of the flux wave therein. The transformer

© carries a primary energizing winding and a
secondary winding for energizing a strob-
oscopic lamp. The action is such as to pro-

20 duce intermittent sharp current impulses in
the secondary circuit and correspondingly in-
termittent sharp illuminations of the lamp.
~ The features of my invention which are
believed to be novel and patentable will be
pointed out in the claims appended hereto.

For a better understanding of the invention

reference is made in the following descrip-
tion to the accompanying drawing in which

Fig. 1 represents the physical embodiment of

the invention and one of its uses, and Fig. 2

represents approximate wave shapes of pri-
mary current and secondary voltage of the
transformer.

Referring to the drawing, 10 represents the
core of a transformer, 11 1ts primary wind-
ing, and 12 its secondary winding. The
transformer core has a reduced portion or
portions 13 which are designed to become
saturated at a low percentage of the normal
transformer flux. Connected in the second-
ary circuit is one or more stroboscopic lamp
devices. - For this purpose I prefer to em-
ploy neon tubes or lamps one of which is
shown at 14. A protective reactance 15 is
preferably included in the primary circuit
of the transformer for reducing the primary
current. This is desirable because the trans-
former itself will have low reactance over
the greatel portion of a current cycle because
of the saturated condition of the sections 13
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of its core. When this apparatus is ener-
gized with an alternating current of approx-
1mately a sine wave voltage, we may repre-
sent the primary current by curve I, Fig. 2.
This curve will usually be distorted some-
what from that of a true sine wave shape
in the region where the transformer core be-
comes saturated because of the varying react-
ance in the primary circuit but so far as the
invention is concerned such distortion is im-
material. When the portions 13 are scat-
urated, as from point A to point B of the
primary current wave, the reactance of wind-
ing 11 will be low and practically all of the
primary voltage will appear across 15.
When the portions 18 are below saturation
as from points B to C of the current wave
the full reactance of the transformer ap-
pears and the primary voltage is divided
across 15 and coil 11, and the voltage across
the primary coil will have some certain ratio
to the line voltage. By transformer action,
a proportional voltage is induced in the sec-
ondary winding 12. ~Thus, from points B to
C of the primary current wave the action of
the transformer is like that of an ordinary
transformer and from points A to B the
series reactance 15 keeps the primary cur-
rent from increasing to undesirable values.
‘We may represent the secondary voltage
which appears across the secondary winding
12 and lamp 14 by the curve V. From A
to B when the reduced sections of the core
are saturated, the leakage flux of the trans-
former is excessive and the rate of change
of the transformer flux is the least. Con-
sequently the rate of change of flux thread-
ing the secondary winding D is very low
and the secondary voltage is correspondingly
low. As the primary current passes through
zero the rate of change of the transformer
flux is a maximum and the sections 13 are
unsaturated at this time so that from I3
to C the flux threading the secondary wind-
ing has a very greatly magnifiel rate of
change and as a result the secondary voltage
rises in a sharp peak of very short dura-
tion as represented at D. This peak occurs
at every half cycle and is the voltage uti-
lized to illuminate the lamp 14 stroboscopi-
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cally. The lamp 14 is selected with the de-
sign of the apparatus so that for voltages
such as are present from points A to B no
illumination is produced, but for voltages
occurring over the short range from B to
C, intensive illumination is produced. The
neon lamp is especially suited for this pur-
pose since its characteristics are somewhat
like that of a condenser and the effective
illumination seems to be dependent more on
the rate of change of volitage than on the
magnitude. For a 110 volt primary source
of supply the transformer is preferably de-
signed to step up the voltage and has many
more turns in the secondary than in the
primary. Best vesults, with a neon tube,
are obtained with a relative high peak volt-
age at D. TFor example, this may be as
high as 5000 volts. As a result of such an
arrangement, sharp intensive flashes of light
are produced, the periodicity of which de-
pend upon the frequency of supply, which
of course may be varied to suit the rate-of
movement of the object under stroboscopic
observation.

Very rapidly moving objects may be:

clearly observed by the use of this appa-
ratus because of the extreme sharpness of
the light flashes. The use of this device 1s
very simple and effective as it has no moving
parts. In Fig. 1 I have represented a syn-
chronous motor 16 connected in maltiple
with the supply leads of the stroboscope
device. By simply illuminating the rotat-
ing part of the machine 16 by the lamp 14
in a relatively darkened room the rotating
member will appear stationary as it will
rotate one pole space between flashes of the

lamp.

In accordance with the provisions of the
patent statutes, I have deseribed the prin-
ciple of operation of my invention, together
with the apparatus which I now consider to
vepresent the best embodiment thereof;but
T desire to have it understood that the ap-
paratus shown and described is only illus-
trative and that the invention may be car-
ried out by other means.

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

1. Stroboscopic apparatus comprising a
neon lamp, an alternating current source of
supply, and means connected between said
gonrce and lamp for changing a substan-
tially sine wave voltage to sharp intermit-
tent peak voltage impulses.

2. Stroboscopic apparatus comprising a
neon lamp, an alternating current source,
a step-up transformer connected between
said source and lamp, said transformer hav-
ing a core designed to become saturated
over substantial portions of the flux wave
of said transformer.

3. In combination a neon lamp, a trans-
former for energizing said lamp having
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primary and secondary windings wound on
a core member having a reduced section be-
tween said windings designed to operate
above and below saturation over different
portions of the flux wave of said trans-
former, and a means connected in series with
the primary winding of said transformer to
limit the current therein.

4. Stroboscopic apparatus comprising a
neon lamp, an alternating current source, a
transformer connected between said source
and lamp, said transformer having a core
designed to become saturated over a sub-
stantial portion of the flux wave ot said
transformer, and a reactance connected in
series on the primary side of sald trans-
former for limiting the supply current
thereto.

5. Stroboscopic apparatus comprising an
alternating current transformer having a
core and primary and secondary windings
thereon, said core having a reduced cross-
section so as to operate above satnration for
all but a short portion of the alternating
flux wave therein, and an electric lamp ener-
gized by the secondary winding of said
transformer, said lamp being etfectively en-
ergized only by the secondary voltages of
said transformer produced during the time
the reduced portion of said core is unsat-
urated. :

In witness whereof, I have hereunto set
‘my hand this 18th day of May, 1927.

CLIFFORD A. NICKLL.
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