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. No. 892,764.

UNITED STATES PATENT OFFICE.

GHARLES C. RUPRECHT, OF CLEVELAND, OHIO, ASSIGNOR TO THE CLEVELAND HIGH
FREQUENCY COMPANY, OF CLEVELAND, OHIO, A CORPORATION OF OHIO.

HIGH-FREQUENCY APPARATUS. -

Speciﬁc_ation of Letters Patent.

" Patented July 7, 1908,

| Application filed February 4, 1907, Serial No. 355,597.

To all whom i1t may concern:

Be it known that I, CaArRLES C. RUuPRECHT,
residing at Cleveland, in the county of Cuya-
hoga and State of Ohio, have invented a cer-
tain new and useful Improvement in High*—
Frequency Apparatus, of which the following

is a full, clear, and exact description, refer-

ence being had to the accompanying draw-
Ings. .

My invention relates to apparatus for pro-
ducing high frequencies in any desired cir-
cuit. While this result is of importance 1n
various arts, it is especially so in connection
with the operation of electro-medical appa-
ratus and for the production of certam thera-
Eeutic effects. Amongsuch apparatus may

‘be mentioned vibrators or applicators, and

vacuum or X-ray tubes.

The object of the invention 1s the provision
of simple and effective means for producing
high frequencies in a circuit; furthermore, to
produce in such circuit currents of high ire-

quency having certain characteristics which .

adapt them especially for electro-medical
purposes. |

enerally speaking, the invention may be
defined as consisting of the combinations of

elements, for the purposes specified, em-
bodied in the claims hereto annexed. -
Referring to the drawings forming par

- hereof, Figure 1 represents a diagrammatic

~ view of an apparatus constructed in accord-

35

40

45

o0

ance with my invention; Fig. 2 represents &
similar view of a modified form of the inven-
tion disclosed in Fig. 1; Figs. 3 and 4 repre-
sent simlar views of other modifications.

- Referring more particularly to the appara-
tus disclosed in Fig. 1, 1 and 2 designate re-
spectively the terminals of the main hne.
Terminal 1 1s branched at 3, one branch 4

‘leading to the choke coil or inductive resist-

ance 5 and-thence, through the primary 6 of
a high-frequency transformer tocondenser 7
and from %he other side of said condenser to
terminal 2. Branch 4 1s also divided or
branched to include a circuit-breaker or in-
terrupter comprising a weighted vibratory
reed 8 and contact 9, said circuit breaker or
interrupter being placed in shunt with the
primary 6 and condenser 7 through conduc-
tor 10 extending between the fixed contact 9
and main terminal 2. Reed 8 1s provided
with a weight 80 and when at rest 1s out of

contact with 9. The other branch 11 ex-

‘mary _ _
The reed or lever 13 will preferably be so.

tends from line terminal 1 and includes and 1s
for the purpose of operating an electro-mag-
netic device by which the circuit through the
interrupter hereinbefore referred to 1s closed.
This e{)ectro-magnetic device -comprises a
contact 12, vibratory reed or lever 13 having
a spring 14 normally engaging said contact
and an electro-magnet 15. Conductor 11 1s
connected with line terminal 2, whereby the
electro-magnetic device is In shunt with
branch 4 and the inductive resistance 5, pri-
6 and condenser 7. |

09

60

65

weighted and ofpemted that 1ts cycle of oscil- -

Jation will be of considerably longer duration

than that of reed 8, and will be independent
of the cycle of the circuit which includes the
electro-magnet 15. Moreover,1t1sso located
with respect to magnet 15, contact 12 and
reed 8 as to engage the reed 8 only during a
relatively small portion of its' oscillation,
thereby enabling 8 to make a number of con-
tacts with 9 before it is again engaged by 13.
By properly arranging the parts, 8 may be
given 8 new impetus before 1t fails to contact
with 9 on its swing toward the same, thus
insuring an unbroken and effective opera-

tion of the interrupter during the time that
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the apparatus is in use. To prevent short

circuiting, reeds 8 and 13 are insulated, as by
a welght 16 of suitable insulating material

on the latter.
With the

apparatus through terminal 1. The current
flows through 7, branch 11 and the electro-
magnetic device therein. This causes mag-
net 15 to attract lever 13, the insulating ma-
terial 16 on which engages the adjacent por-
tion of reed 8 and forces said reed into con-
tact with 9, thereby closing "the circuit
through 4, 8, 9 and 10. When the circuit 1s
broken, the condenser 7 1s charged and
when closed the condenser is discharged.

The weighting of 8 causes it to vibrate slowly

and  to break the circuit slowly between
itself and contact 9, with the result that, with
the high potential developed by the use of

89

parts arranged as above de-
scribed, suppose that a current enters the
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the Inductive resistance 5, the arc between

8 and 9 will persist for a relatively long
period after actual contact between the
same has been broken. During the persist-
ence of this arc, which is secured by the slow

break between 8 and 9, the condenser will

106
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-minal 1 be direct or alternating.

&

continue to discharge back and forth across
the gap between 8 and 9 a great number of
times. The breaking down of the high re-

‘sistance of the air gap between the contact

9 and contact on reed 8 by the slow vibration
of the said .reed, together with the manner
of connecting the condenser and the primary
6 and the reactance due to resistance 5 pro-
duces an osclllatory discharge between the
opposite sides of the condenser which is
equalized through the primary 6,
currents of correspondingly high frequency
and potential in the circuit including the sec-
ondary 17. ‘ B - -

The apparatus disclosed herein will oper-
ate to produce the desired current in the cir-

cuit which- includes the secondary ecoil,

whether the current supplied through ter-
With the
latter circuit there: may be employed any
sumitable apparatus with which it 1s desired
to make use of the high frequencies devel-
oped within the same. As previously inti-
mated, a circuit having such high potential

~and high frequencies is particularly useful in

connection with vibrators or applicators, in
vacuum tubes and other electro-medical
apparatus. | o

Tt will be observed that the- chdke'—coil or’

inductive resistance 5 is in the circuit which
includes the primary 6 and condenser 7 as well
as1n the circuit 4, 8,9 and 10 which 1s 1n

shunt with said condenser and primary coil,

- while the discharging circuit for the con-
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erally the same as that shown in Fig. 1.

denser 1s of less resistance, as it does not
include resistance 5. _

In Fig. 2, the arrangement of parts is ge%l-
n
this modification, the current supplied
through 1 is divided as before, part being
enabled to flow through the conduétor 4/,

vanable inductive resistance or choke coil

5" to reed 8’ and through either of the con-
tacts 92, 9°, to primary 6* and thence to ter-
minal 2.
between the portion of 4’ which connects 5’
and 8 and that portion of 4’ which connects
primary 6* and terminal 2. Circuit through

e

112 includes electro-magnet 152, reed 132,

50

spring 14* and contact 122, and, as before,
extends therefrom to terminal 2. Reeds &
and 13* are suitably insulated, as by means of
a block of insulation 162 carried by reed 132.

There are two main points of difference be-
tween the apparatus shown in this figure and

‘that shown in the preceding figure. In the

first place, the primary winding 6* of the

. high frequency transformer is divided. When
the circuit is closed through 8 and 9%,

GO

through energizing magnet 15% and move-
ment ot 132, current flows through half of the

- primary winding from the right hand to the

center thereof and thence to line terminal 2.
When the circuit is closed through 8’ and 9?,

roducing -

Condenser 7% 1s shunted across

“includim
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of the plzirﬁai'y winding; from the left hand

to the center thereof and thence to line ter-
minal 2. _

“With the parts arranged as described and
with both contacts in operation, which result
will be secured by closing the switches 182
and 18® in the circuits inc%uding contacts 98,

9, and the primary 6%, there will be a re-

versal of the inductive efiects 1n the primary
windings 6°, 6° - Furthermore, the con-
denser 1 Fig. 2 is not in series with both
branches of the primary of the high-frequency
transformer at the same time and 1s shunted

- across the iterrupter.

-~ By suitably weighting the reed 8', as i the
case with the embodiment of my mmvention
disclosed in Fig. .1, the arc formed between

the contact portion of said reed and contacts

92 and 9* will persist, and permit the con-
denser 7% to discharge across the gap during
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the persistence of the arc and to produce cur- .

rents of high frequency and high potential

in the circuit including the secondary 172,

At the same time, the reversal of the induct- .

ive effects in the primary windings 6°, 6°
oreatly increases the efficiency of the trans-
former, the number of frequencies thereof,

‘and the therapeutic effects produced mn the

circuit including the secondary winding.
For a period of the persistence of the arc,
the condenser discharge is oscillatory in char-
acter, producing an oscillatory current in the
primary coil or winding, with a correspond-

ing oscillatory current in the secondary.

This oscillatory discharge persists until the
resistance produced by the elongation of the
arc between the fixed and the movable

contact is greater than *Z (wherein K de-
notes the capacity of the condenser and L.
the inductance of the eircuit). This elonga-
tion of the arc produces a damping effect
on the condenser which, with the tendency
of the gases of the arc to transmit in one di-
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rection only, produces a unidirectional dis-

charge from the condenser, with correspond-
ing unidirectional currents in the primary
and secondary windings. .
cured by the slow break between the fixed
and movable contacts and by securing a
proper balance between the capacity of the
condenser and the inductance of the circuit.
By the construction and arrangement of
parts herein disclosed, and particularly the

This result 1s se-

11¢

construction and arrangement illustrated m

Higs. 2 and 3 of the drawings, I am enabled
to produce in electro-medical apparatus a
polarized discharge which produces certain
therapeutic effects ordinarily incapable of pro-
duction by alternating currents. The char-
acter of the currents produced in the circuit

to enable electrolysis to be accomplished

‘thereby, which, so far as I am aware, has not

been accomplished heretofore by other alter-

65 the current will flow through the other half t nating currents. . Furthermore, ‘it enables
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the secondary winding 1s such as -

130
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me to operate vacuum tubes and X-ray ap'-
paratus without the deleterious effects of the
reflex charge. The polarization of the dis-

- charge when coupled with the method of con-

10

20

necting the parts by which the charging cur-
rent passes through the primary of a high

frequency transformer enables me to obtain

currents capable of high frequency which
will produce static effects. So far as L am

aware, these static effects have hitherto been
secured only through the means of frictional

machines and have not been obtained from

an alternating current. The discharge from

‘the condenser 7 is utilized in both branches

6P and 6° of the primary, and the current used
to charge the inductive resistance 5 must
pass through said branches. This creates a
condition which is productive of increased
results therein by preventing the persistence
of an arc of non-oscillating character and by
other effects due to magnetic reactions.

In Fig. 3, there is shown an apparatus,

similar to that shown in Fig. 2, but with the

employment of a single winding for the pri-
mary of the high frequency transformer. In
this ficure, the circuit from line terminal 1

 branches, one circuit including conductor 4%,
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Jar arrangement of parts.

variable inductive resistance or choke coil

5> reed 8P, either of the contacts 9%, 9°

primary winding 69 and main terminal 2.
Condenser 7P 1s connected in the same man-
ner as in Hig. 2. The other circuit mcludes
conductor 112, electro-magnet 15%, reed or
lever 13P, spring contact 14", fixed contact
128 and line terminal 2, as in the case of Fig.
2. With the exception that there 1s no cen-
tral tap to the primary winding of the high
frequency transformer, the arrangement ot
the parts of the apparatus shown in this fig-
ure 18 the same as that shown in Fig. 2.

In Fig. 4 there is shown a somewhat simi-
In this embodi-
ment, the same form of resistance 5 1s em-
ployed as in Fig. 1, but I make use of the
two contacts 92, 9°, as is the case with the
embodiment shown in Fig. 3. In Kig. 4,
the condenser 7¢ is in series with the
primary winding 6° of the high frequency
transformer. When in a state of rest, the
reed 8% is in contact with neither of the fixed
contacts 92, 9°, and it is only upon the move-

ment of the reed 13°, which is in the shunt

circuit 112, that the circuit including reed 8*
is closed.  The impulse given to the reed 82
is such as to cause it to move first 1n engage-

“ment with one fixed contact and then 1n en-

cagement with the other, resulting, when the
switeh 18 is closed, in doubling the number
of contacts ordinarily made and the number
of frequencies set up within the circuit in-
cluding the secondary 17. _

In all forms of my mvention, I make use of
a circuit independent of the interrupter cir-
cuit for the purpose of automatically operat-

=il

3

were omitted and the electro-magnetic make-
and-break device were used in place thereof,
the desired results could not be obtained in
the circuit including the secondary. The
current in said circuit would be irregular m
action and highly destructive to the contact
points. The employment of an independ-
ent circuit and an independent actuating de-
vice for the interrupter enables me to avoid
destructive sparking between the contacts of
the interrupter. |

I claim:

1. In an apparatus for producing high fre-
quency currents, the combination of a ecir-
cuit having in series therewith the primary
coil or winding of a transformer, a circuit mn-
cluding the secondary winding of said trans-
former, a condenser arranged to have its dis-
charge equalized through said primary coil
or winding, and an interrupter for discharg-
ing said condenser including a fixed and a
movable contact, said interrupter being con-
structed to maintain a relatively long con-
tact between the fixed and movable contacts
compared with the period of vibration of the
movable contact, substantially as specified.

2. In an apparatus for producing high tre-

quency currents, the combination of a cir-
cuit having in series therewith the primary
coil or winding of a transformer, a condenser
arranged to -have its discharge equalizec
through said primary coil or winding, and
means for discharging said condenser, said
means comprising a fixed contact and a vi-
bratory reed, said vibratory reed being
weighted to cause it to vibrate slowly and
produce an arc with the fixed contact on
breaking. the circuit thereat, and for a rela-
tively long period thereafter and 4 circuit
including the sccondary coil or winding of
said transformer, substantially as specified.

3. In an apparatus for the purpose de-
scribed, the combination of a condenser, a
circuit including the primary coil of a trans-
former, a circuit including the secondary coil

|

of said transformer, and a circuit breaker or-

interrupter for said condenser, said circuit
breaker or interrupter comprising a fixed and
a movable contact, the parts being arranged
to retard the separation of the fixed and mov-
able contacts after engagement, substan-
tially as specified.

4. In an apparatus for the purpose de-
seribed, the combination of a circuit, and
means for producing a current of high fre-

uency therein, said means including a con-
f{enser, a circuit breaker for discharging said
condenser, and -a separate circuit having
therein a periodically operating actuating de-
vice for said circuit breaker, the periodicity
of the actuating device being independent ot
the cycle of the circuit which includes the
same, substantially as specified. -

5. In an apparatus for the purpose de-

ine the interrupter. If the vibratory reed § | seribed, the combination of a circuit and
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- cuit breaker having a fixed contact and a vi-

20

290

means for producing therein a current of |

high frequency, said means including a con-
denser, and means for discharging said con-

~denser, sald last-mentioned means compris-

g a circult breaker having a fixed contact

and a vibratory contact, and a circuit, inde-
pendent of said contacts, having means

therein for initially operating said vibratory
contact, substantially as specified.

6. In an apparatus for the purpose de-

scribed, the combination of a eircuit and
means for producing therein a current of high
frequency, sald means including a condenser,
and means for discharging said condenser,
sald last-mentioned means comprising a cir-

bratory contact; and a circuit, independent
of said contacts, having means therein for
pertodically moving the vibratory contact
mto engagement with the fixed contact, sub-
stantially as specified. _

- 7. In an apparatus for the purpose de-
scribed, the combination of a eircuit and
means for producing therein a current of high
frequency, said means including a condenser,
and means for discharging said condenser,

- sald last-mentioned means comprising a cir-

- 30

- scribed, the combination of a circuit, and

cuit breaker having a fixed contact and a vi-
bratory contact, and a' circuit, independent
of said contacts, having means therein for
initially operating said vibratory contact and
for thereatter operating the same periodically

to msure effective circuit-closing between the

fixed and vibratory contacts, substantially
as specitied.
8. In -an apparatus for .the purpose de-

- means for producing a current of hich fre-

- 40

quency therein, sald means comprising a con-
denser, a circuit including a fixed contact and
a vibratory contact for discharging said con-

~ denser, and a circuit, independent of the

45

tormer circuits, having therein an electro-

magnet, and an armature for said magnet ar-

ranged to engage said vibratory contact, sub-

- . .stantially as specified.

50

9. In an apparatus for the purpose de-

. scribed, the combination .of a circuit, and

means for producing a current of high fre-

quency therein, said means comprising a con- -

denser, a circuit including a fixed contact and

a vibratory contact for discharging said con-

. 60

denser, and a circuit, independent of the
tormer circuits, having therein an electro-

“magnet, and an armature for said magnet ar-

ranged to engage said vibratory contact and
move the same into engagement with the

tixed contact, substantially as specified.
- 10. In an apparatus for

L]

the purpose de-
scribed, the combination of a circuit, and

means for producing therein a current of high
- freque

¢y, sald means including a condenser,

~ a cirewit Including a fixed contact and a vi-

65 denser, and a circuit independent of the |

bratory contact for discharging said con-

892,764

former circuits and having therein an elec-
tro-magnet and a vibratory armature. there-

for arranged to engage the vibratory con-

tact, the vibration-frequency of the armature

being lower than that of said vibratory con-

tact, substantially as specified.
11. In an apparatus for the purpose de-

scribed, the combination of a circuit having

I 1n series therewith the primary coil or wind-

g of a transformer, a second circuit includ-
ing the secondary coil or winding of said
transformer, a condenser arranged to have
its discharge equalized through said primary

75

coll or winding, means for discharging said

condenser, said means including a circuit

circuit slowly thereat to produce an arc be-
tween the fixed and movable contacts of said
breaker or interrupter, and means for revers-
ing the direction of flow of the currents in
sald primary coil or winding, substantially as
specified. -

12..In an apparatus for the purpose de-
scribed, the combination of a circuit having
in. series therewith the primary coil or wind-
ing of a transformer, a second circuit includ-
ing the secondary coil or winding of said
transformer, a condenser arranged to have
its discharge equalized through said primary
coil .or winding, means for discharging said
condenser through said primary coil or
winding, said means comprising a pair of
ixed contacts, a vibratory contact inter-
posed between the fixed contacts and ar-
ranged to engage both of said fixed contacts
alternately, and connections betweend said

it 80
breaker or interrupter arranged to bréak the

85
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contacts and sald primary coil or winding, '

substantially as specified. o

13. In an apparatus for the purpose de-
scribed, the combination of a circuit having
therein an inductive resistance, an inter-
rupter and the primary winding of a high
irequency transformer, a second circuit 1n-
cluding the secondary coil or winding of the
latter transformer, a condenser in series with
said interrupter and in series with the pri-
mary coil or winding of said high frequency
transtormer, said interrupter comprising a
vibratory contact and two fi

ixed contacts,
and sald primary winding being branched,
one branch connecting with one of the fixed
contacts and the other branch connecting

‘with the other fixed contact, and a central
tap connected to one side of the condenser

and the central portions of the two branches
of the winding, substantially as specified.
14. In an apparatus for the purpose de-
scribed, the combination of a circuit, and
means for producing a current of high fre-

106

110

115

120

quency therein, said means: comprising a 125

condenser, a circuit breaker for discharging
sald condenser, said circuit, breaker includ-
Ing a vibratory contact and & sair of fixed
contacts, a primary winding comprising two

opposttely wound branches each connected 15¢
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with a fixed contact and & common tap lead-

ing from said branches,substantially as speci-

15. In an_a;ppa,r'atus for the purpose speci-

fied, the combination of a circuit having there-

in the secondary winding of a transformer, and
means for producing in said circuit currents

- of high frequency, said means comprising a

10

circuit having therein the primary of said
transformer, said primary consisting of two
windings extending in opposite directions

from the central portion of said primary, a

15

20

pair of fixed contacts connected: with oppo-
site ends of said primary, a vibratory con-
tact operative between said fixed contacts,
and a condenser in series with the central
portion of said primary and alternately in
series with each of said contacts, substan-
tially as specified. | '

- 16. In an apparatus for the purpose speci-
fied, the combination of a circuit having
therein the secondary winding of a trans-

former, and means for producing in said cir-

- cuit currents of high frequency, said means

25

- resistance, said primary consisting

30
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comprising & circult having therein the pri-
mary of said transformer and an immductive
' ; of two
windings, extending in opposite directions
from the central portion of said primary, a
pair of fixed contacts connected with oppo-
site ends of sald primary, a vibratory con-
tact operative between said fixed contacts,

“and a condenser one side whereof 1s connect-

ed with the central portian of said primary

‘and the other side whereof is connected in

fthe second circuit between the inductive
transformer and the contacts.

17. In an apparatus for the pprpose speci—-

fied, the combination of a circuit and means
for producing a current of high frequency
therein, said means comprising & primary

.and a secondary winding, a condenser ar-

ranged to-discharge through said primary
winding, and means for producing a unidi-
rectional .discharge from said condenser for

a portion of-the interval required for com-

plete discharge, substantially as specified.

~ 18. In a high-frequency apparatus, the
combination of a circuit having in series an
inductive resistance or choke coil, an inter-

rupter, and the coil or winding of a high fre- !
quency apparatus, and a condenser arranged

to equalize its discharge through said coil or

winding, the interrupter comprising a fixed |

&

 and a movable contact constructed and ar-

ranged to produce a prolonged contact and a
retarded movement after contact, substan-
tially as specified.

19. In a high-frequency apparatus, the
combination of a circuit having 1n series an
inductive resistance or choke coil, an inter-
rupter, and the primary coil or wimding of a

' high—freguency transformer, and a condenser

arranged to equalize its discharge through
said coil or winding, said interrupter being
arranged to reverse the direction of the cur-
rent in said coil or winding, substantially as
specified. |
20. In an apparatus for the purpose speci-
fied, the combination of a circuit and means
for producing a current of high frequency

therein, said means comprising a primary

09
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and a secondary winding, a condenser ar- -

ranged to discharge through said primary
winding, and a circult breaker or interrupter
for discharging said condenser, said circuit

‘breaker or interrupter comprising a fixed

contact and & flexible vibratory reed ar-
ranged to engage the fixed contact mterme-
diate its fixed and free ends, the free end be-
ing weighted at a distance from the fixed
contact, whereby said reed niay flex between
the fixed contact and the weighted portion
thereof, substantially as specified. -

21. In an apparatus for the purpose speci-
fied, the combination of a circuit, and means
for producing a current of high frequency
therein, said means comprising & primary
coil or winding, a condenser arranged to
discharge through said coil or winding,

and a circuit breaker or interrupter for dis-

charging said condenser, said circuit breaker
or interrupter. comprising a flexible vibra-
tory reed having adjacent to itsfree end a
weight, and a fixed contact intermediate the
fixed end of said reed and the weight and
arranged to engage said reed at a point dis-
tant from the weight to permit flexing ot the
reed between saig contact and said weight,
said fixed contact being adjustable toward
and from said reed, and means for initially
operating said reed, substantially as specified.

In testimony whereof, I hereunto athx my

signature in the presence of two witnesses.

'CHARLES C. RUPRECHT.

Witnesses: |
J. B. HuLy,
H. M1LLER.
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