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SPECIFICATION forming part of Letters Patent No. 615,652, dated December 6, 1898.
Application filed May 13,1897, Serial No. 636,293, (No model.

To all whom it may concern:
Be it known that I, THOMAS B. KINRAIDE,

of Boston, county of Suffolk, State of Massa-

chusetts, have invented an Improvement in

High-Frequency Apparatus, of which the fol-
lowing deseription, in connection with the ac-

companying drawings, is a specification, like
letters on the drawings representing like
parts.

My invention relates to oscillators or high-
frequency coils, having for its object the pro-
vision of compact apparatus of enormous ra-
pidity and comparatively light weight and
bulk especially adapted for work with X-rays.

The details of my apparatus will be more
fully apprehended in the course of the follow-

~ing description, taken in connection with the
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accompanying drawings, illustrative thereof,
and the invention will be more fully defined
in the appended claims, forming a part ot this
specification.

- In the drawings, Figure 1 shows diagram-
matically one embodiment of a simple form
of apparatus for carrying out my invention.
Figs. 2 and 3 are similar views showing fur-
ther features of the invention.

A A designate a circuit from a suitable
source of electricity, herein shown as a dy-
namo D, this circuit being any usual com-
mercial cirecuit or branch from a usual street-
main or any other source of energy and leads
directly,without any intervening apparatus,
to a condenser C of small capacity. |

The condenser is connected at either end
(the right-hand connection being indicated

by dotted lines, Fig. 1) to a coarse primary

P, preferably having a single winding of a

high-frequency eoil H, a break B being inter-

posed in the cireunit, this break being shown

as a commutator, although any other high- |

speed interrupter may be employed.

From the above description it will be un-
derstood that the dynamo is in direct circuit
with the condenser, giving the latter a con-
tinuous primary charge, which is constantly
piled up in the condenser; but the relatively
coarse wires of the coil-circuit, the circuit be-
ing completed with great rapidity by the high-
speed break, tend constantly to discharge the
condenser, and this is accomplished and with-

out any excessive raising of the potential
thereby, so that the potential of the coil de- |

| pends almost altogether upon the fluctuations

of the condenser for its intensity.

- The fluctuations in the oscillator or coil are

exceedingly high, for the reason that the
break is run at a very high speed and the
secondary is tuned thereto, being of rela-
tively few turns, as already stated, the re-
sult being that there is a very powerful sparik-
ing from the electrodes ¢ ¢', and yet the po-
tential of the coil is not so high as in the os-
cillators at present employed, and therefore
no oil insulation isrequired. This is a great
desideratum in thig apparatus, for the reason
that the oil insulation has proved a very se-
rious obstacle in practice. -
. In order to increase the efficiency of the ap-
paratus still more, I prefer to construct the
break or otherwise provide it with means
whereby the intervals between the interrup-
tions thereof may be proportioned to the time-
constant of the circuit, and for this purpose
I have indicated in dotted lines in Kig. 1 an
adjustable brush 0, movable relatively to
what I may term the ‘““main” brush b, (shown
in full lines,) these brushes being adjusted
so that the two Dbrushes shall both rest to-

gether on an insulation before the contact is

again completed, the periods of contact be-

tween said interruptions being readily pro-

portioned, as stated, by this means, so as to
correspond to the time-constant of the circuit,
or instead of the adjustable means shown in
Fig. 1 and just described I may build the

commutator, if that kind of interrupter be

used, so that it shall be definitely propor-
tioned originally as desired, this construction
being indicated in Fig. 3, where the contact-
seements b? are shown as having considerable
peripheral area, so as to increase the period
of contact of the brush to correspond to the
time period of the cireuit. This feature of
my invention produces greatly-improved re-

‘sults in the oscillatory discharge of the coil.

Another improvement resides in providing
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an additional break B'at that end of the con-

denser which ig adjacent the other break 5,
but not so as to cut off the circuit A from the
latter break. 1 have indicated this breakin
Fig. 1. In this construction the breaks will
be so constructed that certain of their inter-
ruptions will be substantially in unison and
certain other of their interruptions will be
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out of unison—that is to say, if the breaks

are both rotated on and by the same shaft or
otherwise caused to rotate in synchronism.
The brealk B may have, forinstance, thirty
contact-segments and the break I3’ may have
twenty contact-segments, so that as a result
there will be 1n one revolution fen interrup-
tions 1n unison and ten times when the two

breaks will be half an interval apart and ten |

times when they will be a whole interval
apart. Any other arrangement for produc-
ing thiseflfect may besubstituted. Onebreak
may have fifteen segments and the other
twenty, &e. |

I'he effect of the above-outlined construc-
tion is that the coil is given great frequency,
and when the complete construction, as in-
dicated, Ifig. 1, is employed extraordinary re-
sults may be produced by causing the pro-
portioning and arranging of the parts to be
such that a spark-gap shall be maintained in
the break B with an approximately continu-
ous discharge, the break I operating in its
revolutions to increase and decrease this
spark-gap and the break B’ interrupting the
same by intermittingly conneecting the con-
denser into the cireuit thereof, so that the op-
eration of the oscillator is brought down from
the usual singing sound to a sharp decisive
snap and the sparking thereof is changed
from the usual bluish sparking to a series of
white sparks. Indeed, for certain laboratory
purposes a copper disk may be substituted
for the break B, which being rapidly rotated
will cause by reason of the slicht unevenness
of 1ts surface and of the frictional contact of
the brush therewith a pulsation orinterrupt-
ive tendency in its cireunit, producing to some
extent a similar effect to that of the break B.

The primary P may be either inside or out-
siae the secondary S, being insulated there-
from at I, and the coil may have a core, al-
though I prefer to use it without a core.

In Iig. 2 I have shown the primary P’ out-
side of - the secondary S and have shown
means for adjusting the coil so as to per-
fectly balance the fluctuations thereof and
produce the precise harmonic effect desired
for the purposes of auny particular use there-
of—as, for instance, the study of strise, &e.—
this means consisting of two brushes p p/,
sliding back and forth by any suitable means,
being shown as mounted on conductor-rods 7
', insulated from each other at 7% the insu-
lation of the primary being grooved to form
a contact-path p° along which the brushes
may move in contact with the successive turns
of the coil.

From the above description it will be evi-

60 dentthat the sparking between the electrodes

05

e ¢ may be varied, so as to get any kind of
discharge desired, it being possible to move
the brushes p p’ together toward each other,
SO as to decrease the area of the primary
evenly relatively to each end of the second-
ary, or to move one brush independently of
the other,and thereby increase or decrease the

- ruptive discharge heretofore.

relative area of the primary at one or the other
end of the secondary, it being worthy of ob-
servation also that the portion of the primary
which 1s ¢ut out, or that is left remote from
the secondary beyond the brush, i1s not cut
out entirely, so as to be of no effect; but it
has an appreciable effect in influencing the
action of the coil, the latter being, however,
more readily seen in connection with the ap-
paratus shown in Fig. 3, to which reference
will now be made. |

I have shown a primary in Fig. 5 external
to the secondary S* and made up of two sepa-
rated portions P? I’° adjacent the respective
ends of the oscillator, each of these portions
being made up of a flat helix of flat conduc-
tor, such as a copper ribbon, properly insulat-
ing from itself, as indicated, brushes p° 7 be-
ing preferably provided movableupand down
to contact with the successive layers of each
helix, as shown, for the same purpose as al-
ready described in connection with the mov-
able brushes of I'ig. 2, the primary having an
intermediate portion I’* to give direction to
the fluctuation. The secondary has prefer-
ably end pieces s s', which may be of copper
or other conductor, being preferably ribbons
of tin-fo1l secured to the inner surface of the
insulation I, these extended areas of the sec-
ondary being in the direct field of influence
of the portions P?* P2 of the primary. The
operation and advantage of this construction
1s that it adds capacity to the high-frequency
coils, so that a bright spark and heavy dis-
charge takes place instead of the more dis-
The end por-
tions of large area of the secondary give a
condenser action to the secondary, tending to

- store or accumulate potential and produce

much heavier and more sudden discharges
with greater drop than would take place if
the secondary terminated in the fine wire if-
self merely. o

While 1 have described above my new
method of operating an oscillator or high-fre-
quency coil, I may remark that particularly
in connection with the form of apparatus
shown in I'igs. 2 and 3 one or more cholke-
coils ¢ (see Fig. 2) may be unsed in order to
raise the potential.

The apparatus already described is of pe-
culiar advantage for use in the observation
of vacuum-tube discharges and the study of
strise, it beilng necessary in such matters to
be able 1nstantly and delicately to change the
conditions of observation, the operator judg-
ing thereof by the appearance of the phe-
nomena. Ifor instance, if the strise are con-
fused and indistinet it is necessary to bring
the coil into tune or at least into different

tune from its condition, whatever the latter .

may be, and it is not always feasible and it
may be, in fact, impossible to get the desired
results by changing the speed of the break or
the charging of the condenser or the capacity
of the latter,&e.,so that these observations are
rendered extremely difficult and unscientific.

70

75

30

OO

95

I1CO

105

110

115

120

125

132




10

20

39

35

615,652 - 8

By the adjustable feature of my invention
shown in Figs. 2 and 3 the coil may be in-
stantly and accurately adjusted, so as tobring
out the strice distinet and clear. Again, still

taking the study of strige as an illustration,

it frequently happens that the latter will con-
stantly rush toward one end of the tube or
will separate at the opposite ends thereof and
will waver, so that they may not be readily
studied or so that they may not be photo-
agraphed, forinstance. Myinvention enables
the operator at once to throw the coil into
such perfect balance that he may cause the
strise to remain perfectly stationary as de-
sired simply by moving the brush p or p’ out-
wardly at the end of the coil which proves to
be the weaker, thereby bringing the influ-
ence of a higher potential to bear npon that
end of the coil or by oppositely moving the
other brush to lower the potential at the
stronger end of the coil. -

While I have herein shown a preferred em-
bodiment of my invention I wish 1t under-
stood that I amnotrestricted thereto, butthat
varions changes in details and rearrange-
ments of the combinations of parts may be
resorted to within the spirit and scope of my
invention as defined by the claims.

Having fully described my invention, what
I claim, and desire to seeure by Letters Pat-
ent, 1S— -

1. In an induction device provided with a
primary having a plurality of turns, means
to shift the eircuit connection from one turn
to anothertransversely of said turns, ateither

~ or both ends of the coil at will, substantially

40

as described. | |

2. The combination with a relatively im-
movable primary and a secondary of an in-
duction device, of means to vary the posi-
tion of the f
the secondary by increasing said field at one

end of the secondary and decreasing it at the |

other end, or vice versa, substantially as de-
seribed. |

3. The combination with a primary and a
secondary of an induction device, of means
to bring a greater or less number of turns of

eld of said primary relatively to

the primary into direct inductive action on

the secondary independently at either end
thereof, substantially as described.

5o

4. The combination with a primary, of a .
secondary having opposite end portions of

large area, substantially as deseribed.

5. The combination with a primary, of &
secondary, said secondary having opposite
end portions of large area, and sald primary
also having relatively large area opposite
thereto, substantially as deseribed.

6. In an induction device, a primary hav-

ing end portions of low resistance and ex-

tended area, substantially as described.

7. In an induction device, a primary hav-
ing end portions of low resistance and ex-
tended area, said portions consisting of rib-
bon-like flat coils, substantially as described.

3. In an electrical apparatus, a source of
energy, a primary, and a break in series cir-
cuit, and a condenser and second break in
parallel across said source of energy, said sec-
ond break being interposed at that end of the
condenser adjacentsaid otherbrealk, said two
breaks being constructed to give certain in-
terruptions substantially in unison, and cer-
tain other interruptions out of unison, sub-
stantially as described. |

9. In an electrical apparatus, a source of

energy, a primary, and a break in series cir-

cuit, and a condenser and second break in
parallel acrosssaid source of energy, sald sec-
ond break being interposed at that end of the
condenser adjacent said other break, said two
breaks being constructed to give certain in-
terruptions substantially in unison, and cer-
tain other interruptions out of unison, and
said first-mentioned break having the inter-
vals between its interruptions proportioned
to the time-constant of the eircuit, substan-
tially as described. S

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. o

THOMAS B. KINRAIDEK.

VWitnesses:
GEO. H. MAXWELL,
GEO. W. (GREGORY.
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