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To ;’J»Z_Z _wham it may concern: o
- Be it known that I, Rarpn C. BROWNE, of

1" Salem, in the county of Essex and State. of

.. . Massachusetts, have invented certain new

S 5 tems, of which th}g following 1s a specifica-

£ 10

30

. One of

conveniently carried
 at patient’s residence. -

~ rents, all as will be set forth full
. .lowing specification and pointed out in the
cleims. -

and useful Improvements in Inductive Sys-

ootonlo o e S

. .+ Thisinvention has relation to methods and
-+ . means of producing hgh-frequency electrical
currents and the adaptation thereof for pro-
. ducing ozone and for therapeutical and X-ray

Mo he objects of the invention is to
provide a high-frequency-apparatus of such
compactness and light weight that it may be

vy & physician for use

Another object is to provide a éj?stem and
an apparatus which may be employed with-

~out change 1n connection with either a direct
~or an alternating current in the generation of

the high-frequency current. o
" The invention has, further, for its object
to provide certain improvements both in the
method and means for producing such cur-

in the{ fol-

It may be stated that the invention com-

prehends a system which is complex, since it

operates differently when used in connection

~with direct and alternating currents, al-

35

40

though theresults produced are similarin that

‘high -frequency currents are generated in

either case at high efficiency. No change is
necessary in adapting the apparatus for oper-
ation in connection with alternating or direct

- currents, the changes that take place being

purely automatic.

Referring to the drawings, Figure 1 repre-
sents diagrammatically a simple form of the
invention which 1s particularly applicable
for continuous ‘or direct- currents. Fig. 2

represents a different arrangement of the
condenser-circuit.

I'-CII'C Fig. 3 represents another
embodiment of the invention which 1s quite

-similar to that illustrated in Fig. 1, except

 that there is the addition of a transformer to

¥ ] Y

o b

- system. Fig. 6 represents the section of an |

- . the condenser-circuit. Fig. 4 represents dia-
50

ogrammatically the preferred form of the in-

vention which is applicable for use in connee--

tionwith both alternating and direct currents.
Fig. 5 represents a conventional section
through an improved high - frequency trans-
former which I employin connection with my

improved thei'apeiltic .'ap'plira_,nc-e which I em-. -
ploy in the system and in which a high-fre-

-qﬁle_ncy transformer’is located in the handle
thereof: = Iig: 7 represents an improved ter- 6o.

minal which I employ for producing ozone.

| Fig. 8 illustrates-another form of interrupter.
| 'or breaking mechanism which I may employ

for interrupting the main circuit. . Fig. 9

represents a perspective view of the assem- 6 5
bled "apparatus embodying the. invention

with the cabinet open.: Fig. 10 1s a perspec-
tive view of the same when folded together

| ready for transportation.

It 'will be understood ‘at the outset th&t the 70
invention is not limited to the-particular sys-
tem of wiring, the particular apparatus, or _

| the details which I have seen fit to illustrate:

and shall hereinafter describe, astheinvention

is capable of other embodiments, and, fur- 75
ther that the phraseology which I employ

1s for the
‘limitation. '

purpose of description. and not of -

In accordance with my invention I cause

the flow of a current of electricity to be inter- 8o
| rupted and at practically the same instant
connect a condenser of any desired capacity

across the break in the circuit, whereupon

| the current that would otherwise “build up,”’
as 1t were, across sald break or point of rup- 8g
‘ture in the circuit flows into the condenser.

The condenser after receiving this rush of
current - is disconnected and i1s not again
brought into connection with the circuit un-
til another break occurs.
being entirely automatic the charging goes
on until the condenser is filled to the point of
rupture or to a point where it will discharge
disruptively through a circuit arranged to

recelve it, which circuit may contain special gs
transformers and other apparatus to utilize

the high-frequency waves set up. In order
that the rush of current into the condenser
may be intensified, the main or interrupted

circuit preferably contains a considerable 1oo

amount of self-induction, particularly if it is
continuous, and for further- raising the vol-
tage of the condenser I may connect to it
the secondary coil of a transformer whege

primary coil 1s in series connection with the 1oj

main or interrupted circuit.

Referring to Fig. 1, which, as previously
stated, is particularly applicable for employ-
ment 1n connection with the direct or con-

tinuous current, ¢ @ indicate the conductors 110

of a continuous-current circuit, it being un-
derstood that sald conductors are connected

This connection go
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with a suitable generator and that the circuit | which is m,ounﬁed radially with relation to
the shaft C’ and in proximity to the momen- -

includes necessary switches and other appa-
ratus. Placed in the circuit @, which may be
termed the ‘‘main’’ or ‘‘interrupted’’ circuit,
is the interrupter or apparatus for intermit-
tently breaking orinterrupting it. - The break
is indicated at, b, and it 1s formed b’y the sepa-
ration of the stationary contact b’ and mov-
able contact b of an interrupter, the contact
b? being mounted upon the end of a relatively
long spring b%, which is adapted to be forced
away irom the contact b’ by means of the cam
or membet ¢ on a shaft ¢/, journaled in up-
rights ot bearings ¢*. Interposed between
the cam and the relatively longspring 5*isa
shott spring d?, so mounted that when the
cam is rotated it will force the shorter spring
outward, and the latter will engage the longer
spring b° and will separate the contact 5
from that of b’ to cause a break at b, and thus
open the main circuit. The contact 4’ 1s 1n
series connection with the main circuit
through the standard e and the bar ¢, where-
as the spring 5° and contact 5* ‘are in series
with said circuit through the support 4, to
which the said spring is secured. findicates
a condenser placed in a circuit f”, the wires or

- .conductors of which are connected, respec-
tively, with the post ¢ and the support or

30

35

standard ¢*. The spting d?, which is connect-
ed with the support ¢?, and the springs 4 are
provided with contacts d’ and b°, respectively,
which are engaged when the cam has rotated

far enough to force said spring d* outward

for the purpose of breaking.the main circuit
at b. By reason of this construction it will

be seen that the condenser-circuit f” will be

“connected with the main circuit across the
~ break only at the instant of opening the main

40

circuit and that since the spring d* is much

' shorter than the spring 5% i1t will separate

45

from the sg)‘rin% b® before the latter closes the
break at b an

L

" break in the condenser-circuit, which is in-
' termittently closed by the contacts d’ and b°

. of the intérrupter, is indicated at d. - Around
.- thie condenser
(indicated at g,) for utilizing the discharges of

. 80

f is connected another circuit

the condenser, said circuit ¢ having an open

~ break or gap ¢’ and a high-frequency. trans-
. former A 1n series, said high-frequency trans-

55

6o

formet being- illustrated conventionally in
this figure, but hereinafter described in de-
tail. +On shaft ¢’ is a momentum-wheel ¢,

‘which is formed of brass or other non-mag-

netic electrically-conducting material and
which has embodied in it a bar of iron or
othet magnetic material, (indicated at c*.)
The cam c is formed with two leaves, and its
major axis is parallel to the median line of
the bat ¢! for aputpose to be described. The
main circuit a includes a self-induction de-

1_

b and that consequently the con- |
denser is disconnected from the main circuit.
before said circuit is again closed. The.

- In Fig

tum-wheel ¢3, so that the bar ¢* being rotated

cuts the magnetic field of the said core, and
the core therefore draws toward it that end
of the bar which is nearest. As soon, how-
ever, as the bar approaches a line parallel
with the core the main circuit is interrupted,
and the momentum of the wheel is suthcient
to carry it around until the opposite end of
the bar comes within the magnetic field and
is attracted by the core. The currents set
up in the diamagnetic portion of the wheel,
cutting the magnetic lines of fotce, serve as

a drag to steady the rotation of the wheel. .

When an alternating current is on the main
current, the wheel will not rotate, as will sub-
sequently be explained.

n Fig. 2 another arrangement of the in-

duction-circuit is illustrated, in which the.

high-frequency transformer % is placed in the
circuit 7, so that the rush of current that
charges the condenser f passes through 1t, as
well as the overflow of said condenset.

In Fig. 3 another embodiment of the in-
vention is diagrammatically illus{rated and
which is similar to that illustrated in Fig. 1,
excePt that a low-frequency transformer 2 18
employed. The primary coil + of the said
transformer is in series in the main-circuit,
whereas the secondary coil +* is in a circuit 7
around the circuit ¢ and the circuit f*. The
main conductor a is connected between the
coils #* and 7%, as illustrated. According to
this arrangement the primary coil ¢ of the
transformer is connected with one side of the

break b, and the secondary coil is connected.
with that:side of the condenser f which 1s

connected with the short spring d*. Conse-

‘quently when the main circuit 18 broken at &
" the rush of current flows into the condenser

f and the current from the secondary coil *
also enters the condenseér practically simulta-
neously with the other current from the cir-

the apparatus when employed in connection
with a direct current.

former.

form' of the invention, which, like that in
Fig. 3, is applicable for both alternating and
ditect currents. Fig. 4 is largely diagram-

‘matical; but it illustrates in detail mechan-

ical constructions and contrivances which are
utilized in the apparatus. In this figure k %
represent binding-posts which may be con-
nected with the conductors of either an al-
ternating or direct current circuit. Theyare
connected by conductors &’ with the station-
ary contacts k* of a bipolar switch k*. The

65 vice A, comprising a coil ‘@’ and the core @°, | said contacts %* are connected by crossed

ere an alternating.
current is used, the condenser is charged by :
the secondary of the low-frequency trans-

. 4 T have illustrated the preferred

75

8o

9C

R .,

cuit a. The employment of the low-fre-
quency transformer raises the voltage of the
condenser f, and it intensifies the action of
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conductors &t with the contacts £° of said

 switeh, so that said switch by this construec-

tion and arrangement fulfils the functions ot
a switch and commutator. From- the switch
k3 lead the conductors a a of the main circuit,
which includes the self-induction device A,

- the long spring 5%, with its contact 4%, the bar
- ¢, with its contact ¥’, the upright ¢, and the

10

~-primary coil 7" of the low-frequency trans-

former 7. The self-induction coil ¢’ is di-

vided in sections which are connected in se-

“ries, but which are provided with the con-

" constant currents.

20

‘tacts a?, so that by means of a switch-a® one

or more of said coils may be thrown onto

line for the purpose of regulating the intake,
- and consequently the output, of the appara-

tus and adapting it to various voltages of
In this figure 1t 1s shown
that the bar ¢, which carries the contact &,
is threaded and is provided ‘'with a milled
head of non-conducting material, by which 1t

o may be rotated to adjust it toward and {from

the contact b2 It will be further seen upon

~ examination of this figure that the spring 6’

. 30

- 35

may be, adjusted by means of a screw b°

‘which bears against its lower portion to ad-
‘just it-toward and from the contact & and

the contact d’ on the spring d>. The con-

" denser-circuit f’ has placed in 1t in series a

self-induction device, such as a choking-coil

3, for further preventing disruptive charges

takin

| {)lace at the gap d, said choking-coil
‘beiln

g
placed between the condenser and the

‘standard ¢* and- the spring d®. The re-

mainder of the condenser-circuit 1/, or that
portion of the circuit for utilizing the dis-
charges from the condenser and which In-

"~ cludes the low-resistance conductor for con-

40

~ and directed. B

‘necting the condenser with the post -e, in-

cludes a switch m, by means of which the
discharge of the condenser may be regulated
means of this switch the

- circuit may be closed through the primary

45

coils of the high-frequency transformer & or
‘through a similar transformer in the handle
of a therapeutic appliance n. The high-fre-

. quency transformer is illustrated in detail 1n

50

‘nected with stationary contacts &’.

Tig. 5 and will be subsequently described.

It 1s suflicient here to state that the several
series of primary coils are separately con-
The gap
¢’, which corresponds with that indicated by

. the same character in Fig. 3, is formed by
. two corrugated bars ¢* ¢°, whose faces are

55

.- electricity
The bar ¢* is adjustably threaded into an up-

60

: 65‘

‘made of sterling silver or any other good con-
ductor of heat which is also a conductor of
when elther bright or oxidized.

right ¢* and is secured after adjustment by a
set-screw ¢°. On the end of the bar ¢* 1s a
milled head ¢%, of insulating material, by
which it may be rotated for adjustment. In
Fig. 4 the gap is in series with the primary
coils of the high-frequency transformer,

there being a conductor g, leading from the |

of the low-frequency transformer 4.

55

post ¢* to the condenser. Leading mto the
same side of the condenser is the secondary

circuit +*, which includes the secondary coil 22

. The
high-frequency transformer h or that in the

appliance n may be connected to the con-

denser-discharge circuit f’ separately. The
therapeutic a]ip]i&nce n is arranged to be
connected with said circuit f* by a branch
circuit n’, which includes' a stationary con-
tact n?, with which the switch m may be en-
gaged and which is arranged 1n proximity to
the stationary. contacts A’. When the

| switch m is in contact with the contact n*,

the discharge from the condenser passes
through the appliance n to the exclusion of
the high-frequency transformer h, whereas
when said switch engages any of the contacts
h' b’ the discharge from the condenser passes
through the transformer A and not through
the transformer in the appliancen. The ap-
pliance n itself will be subsequently de-
scribed in detail. .

In the apparatus as thus described 1t is
quite apparent that either a direct or an al-
ternating current may be employed with
equal facility. Where the alternating circuit

15

.80

90 |

is used, the momentum-wheel ¢ does not ro- -

“tate, and there will be no break at b and no

“make’ at d. This 1s true for the reason

| that cwing to the rapidity of the change of
- the lines of force of the cere of the induction-

ccil the iron bar ¢! is not attracted with sufii-
cient force to support it cr to keep up its revo-
luticn.. The current therefore will flow
smcothly through the main circuit a, except
of course for the alternations which are inci-

dental to the circuit. This flow of the cur-

| rent, which includes the primary ccil 4’ of the

low-frequency transformer 2, will induce ‘a
current of high veltage in the secondary 47
which will charge the condenser f, owing to
the fact that the ccndenser i1s ccnnected
directly acrcss its terminals, ¢ne side being
ccnnected to one side of the seccndary 2% and
the other side being connected to the pcst e
and thence to the primary ccil 7/, whicl? 1S 1N
turn connected to the other terminal or end
of the seccndary .  Under these conditions
the gap d is opened so as to force the conden-
ser to discharge cver the break at ¢'.

- For the purpcse cf controlling the high-
frequency transformer in the apphance n and
that indicated at 2 I employ an improved
switch of special design that 1s connected in
the shunt arcund them. This shunt-circuit
is indicated at o, and 1t ccntains the two sta-
ticnary contacts o’ 0o’ in series. Owing to the
excepticnally high voltage thet 1s frequently
present in either circuit of the apparatus, i1t 1s
of great importance that there should be no
pcssibility of the operator receiving a shock
when manipulating this switch, especially
since the operator may be in connection with
the high voltage of thesecondary of one of the

95
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120
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130
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- high- frequency transformers. Consequentlg ]
mechanism 1s provided by means of whic

the.shunt or switch circuit o may be opened
and closed by fluid-pressure controlled by a
bulb similar:to that employed in controlling
the shutter of a camers. The movable con-
tacts of the switch are indicated at o* 0%, and
they are carried by a cross-head 0%, which
when the contacts 0% 0* areengaged with those
of o’ o com{;letes the shunt-circuit so as to

cut out or short-circuit all of the induction.

devices. The cross-head of bar 03 i mount-

ed loosely upon the end of the piston-rod o*

connected to a piston o° in a cylinder 0°, said
piston and cylinder constituting a fluid-oper-
ated or pneumatic hammer. One end of the

“cylinder is open, but the other.1s closed ex-

20

25

30

35

o 20

cept that it is connected by a nipple o’ with a

flexible conduit o, terminating 1n a compres- |

sible bulb 0®. Connected to the bar 0% is a
boss 0!°, which will be engaged by the piston
0® with a powerful blow to force the contacts
0* against contacts o’. By contracting and
expanding the bulb o° piston o*will be caused
to move in one direction or the other and to
impart & hammer-blow to the cross-head o?
to engage or disengage the contacts, as the
case may be. This hammer-blow 1s neces-

sary in disengaging the movable contacts
from the stationary contacts, owing to the

welding of the contact-points together by
reason of the action of the current. By the
employment of the bulb-switch the operator
may control the condenser-circuit with ease
and without danger of receiving shock.
As the efficiency of the-apparatus depends
to a great extent. on the proper construction

of the high-frequency transformer placed in.

the condenser-circuif, I have devised one

‘which answers every purpose and which I

shall now describe 1n detail, it being illus-

- trated conventionally on a larger scale in Fig.

45

5. The primary h* consists of any desired

-number of turns, preferably six or seven, of a
low-resistance conductor wound into a single

layer, so that theturnsare all of equal length.
The secondary A® consists of a different num-

. ber of turns, more or less than the primary,

50

55

 other by a plurality of sheets of paraffin-pa-

60

- according to whether it is desired to raise the

voltage or power of the primary current or to

lowerit. Asillustrated on the drawings the
secondary 1s wound for the purpose of raising

the power of the primary, in which event the
secondary consists of a coil of; say, five hun-
dred or six hundred turns of the conductor of

comparatively low resistance as compared
‘with the amount of current delivered. The

coil is wound 1n layers insulated from one an-

per h* and 1s contained in a case filled with
pitch or otherinsulating material. Thelayers
in the center are relatively long 1n a direc-

tion axially thereof, and they decrease as
they extend radially from the axis, or else

831,509

this all being for the purpose of keeping a
substantially uniform resistance and for the
purpose of placing the greatest number of -
turns where the lines of force set up by the
primary coil are weakest. I havefound that
if the resistance in the secondary 1s not uni-
form and the voltage generated in the various

layers practically equal the coil will show a

tendency to break down near the circumfer-
ence. illustrated in Fig. 5 the outer
layer of the secondary is connected witn the
primary to reduce the voltage between the

'secpnda? and the primary and prevent a dis-
1

ruptive discharge-from the secondary to the
primary ; but for the purpose of grounding the ¢
apparatus I may employ a grounding-line p,
having a small condenser p’ placed therein.
(See Fig. 4.) Thiscondenser permitsa wave or
rush of current to flow into the ground when
there is a similar discharge from the electrode
which forms the other terminal of the second-
ary. Thisisnot essentialin the operation of
the machine, but it is highly desirable to pro-
tect the system with wﬁicf‘{ 1t 1s connected.
A high-frequency transformer as thus de-
scribed 1s compact and may be made in

smaller size, so as to be placed in the handle

of a therapeutic appliance—as shown, for in-

stance, in Fig. 5. In this case the handle,"
which is of insulating material, as indicated

-at n?, 1s hollow to receive the conductors n?,

which connect the primary coils with sockets
nt 1n the circuit »’ in Fig. 4. In the hollow
handle is also placed the high-frequency
transformer, as indicated as a whole at n°.
The handle also carries the glass electrode n®,
into which one end of the secondary projeéts.
An appliance of this chardcter is especially
apphcable for the formation of ultra-violet
rays for therapeutic purposes.  In the high-

fre(ci:luency transformer illustrated in Figs. 4
and 5 the secondary is connected with an up-
standing terminal or electrode A'°. A pe-
culiar effect takes place in the coils- thus
wound, although long sparks and other phe-
nomena commonly associated with high-vol-
tage electricity may be obtained from the

central terminal A'°. These peculiar dis- f

charges do not depend upon high voltage for
their development,; since if.the number of

“turns in the primary be increased—that 1s,
‘the ratio between the primary and secondary

be changed—a central terminal or electrode
h** may be connected to objects of large ca-
pacity, so as to do away with the discharge-at
that poinmt, whereupon a very brilliant dis
charge takes plage from the circumference of
the high-frequency transformer-coil 2 to the
center.. In fact, twoseparate dischargesmay
be obtained at one and the same time—to
wit, a discharge from the center of a soft
feathery nature and a discharge from the cir
cumference to the center of a heavy brilliant
disruptive spark. I have mentioned this a

6 5 larger wires are em}.)_l‘oyed for theouter layers, | illustrating the fact that the ‘‘bryshes,”’” se
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calléd, ﬁi-obably depend .i.lpon' something

~other than voltage for their development,

since | have often noticed that the soft feath-

ery spark at the center has but little power to

overcome resistance, except air, that the dis-
charge has when more primary is.used and

the voltage is theoretically reduced.
~ For the purpose of providing a comple-

©0 i or other mixe

ek " mentary electrode I employ one which is in-
T e

dicated at A'* and which is illustrated as in

connéction with the condenser-circuit 1.

In the production of ozone or-oxygen gas

from the atmosphere-by the action of high-
frequency currents of electricity other condi-
tions than high voltage must be considered,.
since a discharge of electricity through the air
gases contaimng oxygen does |

. 30 _ .
. number of turns of the primary.

U _‘.45
- the use of the smallest amount of metal con-
~ sistent with str‘en'gth in & form that will pre-

BT . _
- 7 preferably convey the high-frequency current

in the case of the atmosphere a discharge.

of high-frequeéncy or other high-voltage elec-

- tricity is as apt to form nitrous or nitric-acid

- .25

as ozone. 1o produce the best ozanizing
effect, the fre_q;llency of the currents shoul
be adjusted either by varying the size of the

-condenser f or by inserting a predetermined
.amount of self-induction into the primary A?

~or the secondary A*® of the transformer 3,

though preferably it is inserted in the pri-
mary. This effect may be secured to a cer-
tain extent by cutting in a greater or less

Another
condition that to a great extent governs the

.~ amount and purity of the ozone generatedby
-« the passage of the high-frequency current

into the atmosphere is the nature of the sur-

face of the electrode that comes in contact

~with the gases. This should not be either

4o

. pointed or blunt, as a large knob, for in the

one case the point of contact between the
electrode and the gas is too small for any con-
siderable amount of gas to be acted upon,
whereas in the other case it requires too great

8 strain or voltage for the discharge to take

place mto the said gases:- I find the most

eflicient, ozone-generator to be obtained by

sent a number of rounded faces to the sur-
rounding gases and at the same time pre-
serve an arc-like structure. - Consequently 1

~to a ring or series of rings of some suitable

wirode-h'°, The wire
the sustaining and supporting ring ¢q. It is
'-_(ii;itg evident that more than one of these |
65. rimngs may be employed and that they may | cant space upon the surface of the case ¢ that 130

o,
- 1 Ll
- [} e

N
L )
.

“wire covered with an open helical spring
- - stretched somewhat longer than the wire
55

about which it is coiled, so as to cause each

convolution to stand out. prominently by

itself when the wire about which it is coiled
18 bent into the form of a circle, as illustrated

- o m ¥igo7. Referring to said figure, ¢ indi-
6o

cates a supporting-ring whose terminals are
inserted-in a socket g’, formed in-the elec-
elix ¢* is coiled about

be arranged at angular planes so as to ap-
proximate a sphere. ' ' |
Referring to Fig. 4, it will be observed that
on the core of the low-frequency trans-
former < there is a coil 4° of anogher secondary
circuit, the various coils of which may be
connected by a switch 2% with a terminal 77

= |

70

To said terminal and another terminal +* may =~

be. connected a circuit for connecting low-

voltage miniature lJamps to facilitate the plac-
ing -of electrodes in cavities of the body or
one containing a cautery-knife or other ap-
pliance that it may be'dyesired to use.

cuit should be wound upon the transformer 1,
since'i1t may be wound, if desired, upon the

core a*of the induction-¢oila’. Infact,oneof -

the coils a’ may be employed for this purpose
~ One of the important features of theinven-
tion 1s the arrangement and relation of the
various parts of the apparatus hereinbefore
described in order that their full efficiency
may be obtained, since the system as above
described largely depends for its efficiency
upon the arrangement and relation of the
varlous parts, Inasmuch as the preferred
form of the apparatus is one for tlllje use of
physicians. The apparatus is consequently
portable, so that a physician may move 1t
from place to place and connect it where pos-

-sible with the ordinary house-lighting circuit.

The entire- apparatus is contained within a
quadrilateral or oblong dust-tight cabinet
having a smooth exterior. This cabinet con-
sists of three different members which ma

be folded together and secured in their fold-
ed positions. These members are indicated,
respectively, at s, ¢, and . They are all sup-
ported upon a base v, the member ¢ being rig-
1dly secured thereto, the member s being
hinged thereto, and the member % being com-
plemental to'and hinged to the member ¢, so
as to fold thereupon, as shown in Figs. 9 and
10. - The membec ¢ forms, as it were, a sepa-
rate case, of which the member u is thecover.
Within the case ¢ 1s placed the condenser f,
the condenser ', and the switch mechanism,
which is indicated in Fig. 4 at O and which
inciudes the piston and cylinder ¢® o® and the
parts connected therewith. Thetube orcon-

duit 0® extends through an aperture in the

top of the case ¢ to the cylinder. Upon the
surface.of the case is mounted the induction-

coll, (indicated as a whole at A,) the make-

and-break mechanism, (indicated as a whole
at C,) the switch a® for the induction-coil, the
switch &3, and the switch m, hereinbefore de-
scribed. The terminals of the main circuit
are connected with the binding-posts k £,
which are also located upon the surface of the
case {. The cover or member u carries the

Jow-frequency transformer 4 and may be

swung about its hinges to occupy the posi-
tion shown in Fig. 10, there being such va-

75
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not at all essential that this secondary cir-
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when the ¢over is folded down the trans-
former 2 fits between the various parts of the
apparatus located upon the said case. The

eiectrode A'' in the condenser-circuit is pivot- .

ed to the top of the case £, near the left end
thereof, a.ndp 1s normally held upward by a
relatively stiff spring 2'?, thoughit, too, may be
folded down so as to oecupy a plane substan-
tially parallel t& the top or surface of the case

{. To the base v, which projects laterally

- beyond the case or member ¢, is hinged the

|- " -
._-. 'II . 1
. ' -.'-_. . I!.I P . - -
[ lu.'. :-.I- :: - ' "_
:I .r i - . 4
., 1 "".-‘- ' )
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. mafterial. ..
alimement with the terminal or éelectrode A, |-
= 80 that when the member s is folded into'a
. 20
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eateh w? on the front of the case t:

base: v.
sizes, a8 desired, for different purpeses, al-
: theugl: the particular cabinet which I have
illustrated as embedying the invention
measures sixteen by eighé by eight inches,
‘this: size being given for the purpose of illus-
trating
parts of the system and the apparatus are
arranged and related.

case or member s, In which is plaeed the high-
frequency transformer h and from the top.or
upper surface of which projects the second-
ary serminal ov eliectrodp . &%, which. 18 suit-
abty insulated by rubber or other insulating
This terminal er electrode is in

closed position the said terminal or electrode

engages. the terminal or electrode A" and

forces the latter toward a prone position un-

til they both: e in the space between the case

t and the cover or member u, one end of the
cover « having an opening u” to reeeive the
base of the termimals 2. In closing the
cabmet the case or member s is swung from:
the position which it occupies in Fig. 9:to the
position shown in Fig. 10. Then the cover
or member u is. swung forward to the posi-
tion shown in Fig. 10, this having the effeet
of locking the member or case s securely in
its felded position. A. latch member w, piv-
oted to. the cover u at w', is engaged mrtflliuas,
latch when the cabinet is unfolded serves as a
support for the free end of the cover u.- A

strap- or band may be &?ﬂissed: lengthwise

around the cabinet to effectively hold the
parts together and to: serve as a means by
which 1t may be transported or carried from
place to place. I

It will be understood that the various parts
of the system or apparatus are properly con-.

nected together and are suitably msulated so

that they will’ perform their functions in the

mest efficient manner.

Where there are electrical conneetions be-
tween the apparatus and the several mem-

bers of the cabinet, they are preferably con-
neeted shrough the hinges by which the said

members are attached to each other or to the
The case may be made in various

with what eompactness the various

It is. quite apparent that various changes

‘may be made in the apparatus and the parts

thereof as herein described. For instance,

that at ¢’
-covered with silver or similar material, as 95
-hereinbefore described. The core a® of the
‘induction-coil @’ is arranged: at substantially

‘a right angle to the pin or projection: 27, so
‘that when a continuous currerit is used from |

1s interrupted, the waves incredase to their

‘tush of current into the condenser.

-condenser
-stmiar to those at d* and §® in Fig. 4 and both: -

cetved: its first rush of current from the break

“motor, either of a rotary or vibrating hﬁe; f
uade,

‘ing and using the same, althou

831,590

in Kig. 8§ 1 have illustrated another form of 65
interrupter or make - and - break appliance
which may be used to produce similar results
achieved by that illustrated in Fig. 4. In.
this case the momentum-wheel ¢* is provided
with the bar of magnetic material ¢f, but it is jyo
arranged at a right angle to the leaves or the
major axis of the cam ¢. z «’ indicate sta-

tionary contacts with which may be engaged

the ends of. an arc-like oscillator ?, having
contact-points x® z* on its ends. The oscil- 75
lator is so formed that the two contaet-points
x* ' cannot possibly at the same time be m
contact with the stationary contacts x x'.

‘A spring «* bears against the oscillator te

hold the point «* normally against the com- 8o
taet, m(i- ; ‘he ﬁ)scillator* isd ivoted at 2 ?md; s
rovided with an upwardly-projecting lug or:
Ip)in Z’, the end of \&Ir)hich n:}lrag bi'la enlgf 1f:lglizv.}r
the ends of the cam ¢. As the wheel ¢ ro-
tates for the purpose of disconnecting the 85
point x* from the contact x and of engaging
the point x* with the contact 2’ the contacts
x* and z form & gap eorresponding to that at
b in Fig. 4, whereas the contacts x* and z’
form a gap similar to that at d in said fig-
ure. The supports i 9’ for the contaets x 2’ -
are utihized to support adjustable posts or
bars z 2’ for the formation of a gap: stmilar te:
in Figs. 1 and 2, and their faces are

Qo

the main circuit ¢ the momentum-wheel will roo
be caused to rotate, as previously described.
The condenser-circuit %:his similar to that
1llustrated in Fig. 1. en the main eireuit

greatest amplitude, and as soon as the cén- 105

tact @' approaches the contact z’ there is a
This ap-
pliance may be employed with the apparatus . ;
In the same relation as shown in Fig. 4. It
is also evident that the self-induetion coil @
and the low-frequency transformer I may be
combined into an autotransformer without *
departing from the spirit and scope of the in- |
vention. Furthermore, both sides of the
may be connected: to s nin\%j-

110

ris.

work together to entirely cut out the con-
denser f’ from the main eircuit after it has re-

b. - It is quite apparent that, if desired, the 120

breaks may be made by the aid of any ether

and that vartous other changes may be1
if desired. -

Having thus explained the nature of the
invention and deseribed a way of construct-
gh. without
attempting to set forth all of the forms in

124
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which it may be made or all of the modes of | operated ‘when a direct current is

its use, I-declare that what I claim is—
1. An mductive system comprising a con-
denser, a- main ciicuit having an intermit-

‘tently-formed break, and means for connect-

ing said condenser to said circuit across said

- break and then disconnecting it therefrom.

' 2. An inductive system comprising a con-

denser, a' main cirenit having an intermit-

tently-formed break, and means for auto-
‘matically connecting said condenser in said

- circuit. across said - break only when  said

. 2¢

| .5

 break.

_30

- o .breakis formed. =~ - _
“w - 3. An'mnductive systein comprising a main
circult, means for intermittently breaking

sald circuit, a condenser normally discon-
nected from said main circuit,-and means for

-connecting said condenser to said main cir-
" eu1t across sald break subsequent to the ac-
tual formation of said break.

“4.- An’'inductive system comprising & main
circuit, means for intermittently bresking
sald circuit, a condenser normally discon-
nected from said main circuit, and means for

connecting said condenser to soid main cir-

cult across sald break and disconnecting it
from said eireuit prior to the close of said
5. An inductive systém comprising a nor-
mally ‘disconnected condenser, a main circuit
connected with a source of electrical energy

to recerve & current of electricity, means in-
~ terrupting the main circuit until the elec-

~trical waves of the current are at their great-

est s mplitude, and mesns for the connecting

the condenser to said circuit to receive the |

rush of current.

6. An mnductive system comprising a main

~circuit having self-induction therein, a’con-

40

50

535

1nto the condenser.

denser-ciremit end meens for intermittently
connecting said condenser-circuit to seid

ZInain circuit to cause a current to flow in but

one direction in siid- condenser-cireuit and

7. An mnductive system coniprising s con-
denser, a main circuit, a secondary induced-
current circuit, and nieans for churging the

‘condenser with current from the meain circuit

and from the secondary induced-current cir-
cuit. -

8. An inductive system comprising & main
“circuit having an  intermittently-formed
break, a secondary circuit in inductive rela-
tion to the main circuit, a condenser, and

means for simultaneously charging the con-
denser with current from the secondary cir-

~cuit -and from -the main circuit across the

“ break therein.

9. Aninductive system comprising 2 main
circuit having in series connection, a nor-

“mally -closed .interrupter, and the primery

~coil, of a low-frequency transformer; a con-

denser 1n series connection with the second-
ary coil of said transformer, snd means in

passed
through the main circuit but is inusctive when
an alterngting current is psssed through said
main circuit, whereby seid system is equally

~operative with either of said currents.

10. An inductive system comprising a
main circuit having in series connection, &
normally closed interrupter, nieans opersated

by a continucus current only for intermit-

tently operating said interrupter to break the
me1n circuit, & condenser, means for connect-
ing said condenser to said main circuit across
the break formed by said interrupter, and
meansininductive relation to the msin circuit
for intensifying the current delivered to the
condenser when a direct currentis on the main
circutt, and for charging the condenser when
an alternating current is on said main circuit,
whereby said system is equally operative for

‘both ulternating and direct currents.

11. An inductive system comprising a
main circuit having in series -connection, a
normallyv closed interrupter, and the primary
coill of a low-freauency transformer; & con-

denser-circuit having in series connection the

secondary of said transformer and a con-
denser; and means operated by direct current
in the main circuit for intermittently operat-
Ing stid interrupter and connecting the con-

denser-circuit across the break csused there-

by in the main eircuit, szid means being inac-

tive to permit the interrupter to remain inac-

tive when an zlternating current is on the
line. | A .

12. An 1nductive system comprising & con-
denser, 2 main circutt and inductive mesns
oﬁerative et all times without a manusl
change for charging the condenser by sec-
ondary induction when an alternating cur-
rent 1s passed through the main circuit and
for charging the condenser by self-induction
when a direct current is passed through said
ma&in circuit. '

13. An inductive system comprising a
mein circuit having a self-induction device, 2
normully closed interrupter and the primary
coll,of a low-frequency transformer in series
connection; a condenser-circuit having in. se-
ries connection. the secondary coil of said
transformer and a condenser; a motor caused
to operate by the self-induction device when
a direct current is passed therethrough; a
normally open interrupter placed in the con-
denser-circuit, and means actuated by said
motor for intermittently opening the first-
mentioned iterrupter and closing the sec-
ond-mentioned interrupter to connect the
condenser-circuit across the break formed in
the main circuit. | ' -

14. An inductive system comprising a

‘main circult, a condenser-circuit, a normally

closed interrupter in the main circuit, a nor-
mally open interrupter in the condenser-cir-
cuit, and automatically-operated means for

65 consequence of which said interrupter is | closing the last-mentioned interrupter and
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opening the first-mentioned interrupter to |

connect the condenser-circuit across the
break in the main circuit. _
15. An inductive system comprising a

main circuit, a condenser-circuit, a normally
~ closed interrupter in the main circuit, a nor-

mally open interrupter in the condenser-cir-
“cuit, and automatically-operated means for
- closing the last-mentioned interrupter and
opening the first-mentioned interrupter to
-connect the condenser-circuit across the
break in the main circuit, and thereafter
~ opening the normally open interrupter and

. then closing the normally closed interrupter,
2o 15’all in the order named. *

16. An ‘iInductive system comprising a

main circuit having an electromagnet, a dia~

magneticelectrically-conducting momentum-
wheel having a magnetic bar diametrically
therethrough, rotatable through the mag-
netic lines of force of the core of said magnet,
whereby the ends of said bar are successively
attracted by said core and the electric cur-
rents set up in said diamagnetic portion of
sald wheel operate as a drag to even the mo-
tion thereof, an interrupter in series eonnec-
tion with said induction-coil in said main cir-
cutt, and means operated. by said wheel for
operating sald interrupter to intermittently
break said circuit when either end of said bar
approaches the said core. | |

17. An inductive system comprising an in-
termittently-interrupted circuit containing
. self-induction, a condenser, and means in con-
5 sequence of which the condenser may be con-
' nected across the point of rupture in said in-
termittently-interrupted circuit, to receive a
succession of rushes or inflows of current
prior to its discharge.

18. An inductive system comprising an in-
- termittently-interrupted circuit containing
self-induction, a condenser of any desired
capacity, and means in consequence of which
- said condenser may be charged by a succes-
sion of rushes of current taken from the in-
termittently-interrupted circuit prior to its
discharge. - L

19. An inductive system comprising an in-
termittently-interrupted circuit containing

self-induction, a condenser with means for.

connecting 1t across the point of rupture in
- the main circuit, and self-induction device
placed between the condenser and the inter-
rupter circuit. |
20. An inductive system comprising an in-

termittently-interrupted circuit containing |
‘denser, & low-resistance circuit for receiving

self-induction, a condenser, a self-inductive
- .device, a circuit for utilizing the discharge of
the said condenser and means for intermit-

831,509

main circult having a normally closed break,
# condenser-circuit having a normally open
break, and a circuit for utilizing the dis-
charge of-said condenser having a perma-
nently -open break, substantially as de-
scribed.

22. An inductive system comprising a .

main circuit having a normally closed break,
&’ condenser-circuit having a normally open
break, a circuit for utilizing the discharge of
sald .condenser having a permanently-open

break, substantially as described, and means
for substantially simultaneously opening the
normally closed break, and elosing the nor-

mally open break for the purpose set forth.
23. An 1nduective system, comprising a
condenser, a circuit having means for utiliz-
ing the discharges from said condenser; a
shunt-circuit around said means, and a
switch in said shunt-eircuit, whereby said
means may be short-circuited or cut out. by
said switch and said shunt-circuit. o

24. An 1nductive system, com?rising a

condenser, a circuit having means for utiliz-
ing the discharges from said condenser, and a
flmd-operated means for closing said circuit.

25. An inductive system, comprising a
condenser, a circuit having means for utiliz-
ing the discharges.from said condenser, a
switch controlling said circuit, fluid-operated
means for operating said switch, and & manu-
ally-operated bulb for forcing fluid into the
sald switch-operating means. '

26. A high-frequency apparatus compris-
Ing a source of electrical energy, a condenser,
a circuit having means for utilizing the dis-
charges from said condenser, a switch for
controlling said means, and fluid-actuated
mechanism for operating said switch.

27. Aninductive system comprising a con-
denser, a low-resistance circuit for utilizing
the discharge of said condenser and including
an air-gap, and the primary of a high-fre-
quency induction—cnilI: and a switch for con-
trolling said: low-resistance circuit.

28. Aninductive system comprising a con-
denser, a low-resistance circuit for utilizing
the discharge of said condenser, a high-fre-
quency transformer whose primary is in said
low-resistance circuit, said transformer con-
sisting of a primary having a number of heli-
cal turns and an inclosed secondary wound
in superimposed layers of substantially equal
or increasing resistance from the circumfer-
ence toward the center, -

29. An inductive system comprising & con-

the discharge of said condenser, a high-fre-
quency transformer whose primary is in said

70
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low-resistance circuit, said transformer con-
sisting of & primary having & number of heli-
‘ cal turns and an inclosed secondary wound in
¢harges the.condenser passes through said | superimposed layers with the turns in the
= self-induction device. | layers decreasing in number from the center
165" :21. An inductive system comprising a | toward the circumference.-

60 tently connecting said condenser and self- L25

-inductive device across the point of Tupture
“whereby only -the rush of current which |
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30. An inductive system comprising a con- | quency transformer and a terminal electrode 63

denser, a low-resistance circuit for utilizing
the discharge of said condenser, a high-fre-
quency transformer whose primary-is in said

5 low-resistance circuit, said transformer con-
- .- sisting of a primary having a number of heli-

cal turns and an inclosed secondary wound

- in superimposed layers with the turns of the
layers increasing In number as the lines of
force set up by the primary decrease in inten-

e o high-frequency transformer whose secon

SR terminates In a ring with an inclosing

=+ 33 electrically-conducting material.

32, An electrode for -high-frequency cur-

~rent system comprising 8 hélix bent tobring

‘inductive system - COnipﬁsinf K’
ary

. .

uency apparatus compris-

'33. A high-ire

‘ing a portable cabinet having folding mem-
- bers separately supporting or containing the
“essential elements of said apparatus, and

when unfolded maintaining said elements in
a predetermined relation. . - '
- 34. A high-frequency apparatus compris-
ing a portable cabinet, having hinged mem-
bers or cases separately supporting -or con-
taining the essential elements of said appara-
tus, whereby when said members or cases are
folded together said elements are all con-
tained within the interior walls of said cabi-
net. - - |

35. A high-frequency apparatus compris-

ing a portable cabinet, having folding mem-

bers or cases and also comprising the essen-

which elements are respectively supported or

‘contained by sald members or cases in prede-
termined relation when in operation.

36. A high-frequency apparatus compris-

inga portable cabinet having folding mem-
- bers separately containing or supporting the
‘essential features of a high-frequency sys-

"~ tem, one of said folding members containing

&

the high-frequency transformer. .
- 37. A portable high-frequency apparatus
comprising & portable cabinet consisting of

folding members, containing and separately

suaporting a transformer, a condenser, and
gh-frequency inductor, and electric con-
nections for placing the apparatus in proper

~ circuit relations, said members when unfold-
. ed mammtamng the transformer, the con-
. denser and the high-frequency inductor in a

predetermined relation. _
38. A portable high-frequency apparatus
comprising the essential elements of a high-

~frequency system, and a portable cabinet,

60

said cabinet consisting of independent mem-
bers in hinged connection and adapted to be
swun% about their respective hinges to bring
‘'sald elements into operating relation.

39. A portable high-frequenc &ﬂ)amtus
comprising the combination with a

therefor, a condenser, means for charging
sald condenser, and circuit connections, of a

taining said recited elements, one of said mem-

| bers containing the high-frequency ‘trans-

I

former and having said electrode projecting
therefrom. - '

- 40. A portable hi%h-frequency apparatus '

comprising a portable cabinet consisting of
two hinged members and means for locking
them when folded or closed together, a high-

| frequency transformer and an-electrode in

helix of |

one of said members, a condenser and an elec-
i trode 1n the other of said mémbers, and a

condenser - circuit ‘including the last-men-
tioned electrode extending from the trans-
former to the condenser, said members when

opened or unfolded maintaining -said elec-

trodes in operative relation. |
- 41. A portable high-frequency apparatus
comprising a portable cabinet consisting of

i cabinet comprising hinged members for con-

70

75
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two hinged members and means for locking

them when folded or closed together, a high-
frequency transformer and an electrode in
one of said members, a condenser and an elec-
trode in the other of said members, and a con-
denser-circuit including the last-mentioned
electrode extending from the transformer to
the condenser, said last-mentioned electrode
being hinged to its cabinet member so .as to
fold into the cabinet when the latter is closed.

42. A portable high-frequency apparatus
comprising a cabinet consisting of a base hav-
ing a member fixed thereon, a second mem-
ber hinged to said base and adapted to close
against the first-mentioned member, a third

e
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hinged member, and the essential elements of

a high-frequency system supported by or

contained 1n sald members respectively, and
concealed within said cabinet when said
members are closed together. -

43. A switch for high-voltage circuits com-

prising a movable ‘member, ‘a -stationary-

member, and fluid-operated means for mov-
1ng sald movable member in either direction
with a hammer-blow.

44, A switch for high-voltage circuits com-

105

J10

prising a movable member, a stationary
member, fluid-operated hammer for moving

sald movable member, and a device deliver-
ing fluid under compression to sald hammer.

45. A'switch for high-voltage circuits com-
prising a movable member, a stationary

11§

member, fluid-operated hammer for moving

said movable member with a hammer-blow,
a compressible bulb, and-a flexible conduit
for connecting said bulb to said fluid-oper-
ated means. .

46. Aninductive system comprising a con-

denser, means for charging said condenser, a

120

125

high-frequency transformer operated by said

condenser, a thera,lpeutic electrode-connected

igh-fre- | with one terminal of the secondary of said



O

transformer, and a condenser connected be-
~ tween the opposite terminal of said second-
- ary and the -

ground.
47. An. inductive system, comprising a

condenser, a main circuit, and automatic |

means for charging said condenser by the
self-induction of the main ecircuit when a di-

~ rect current is supplied to the said main cir-

- 1o

~ main circuit.

- 20

~ cuit and for charging said condenser by the
secondary induction of the said main circuit

when an alternating current is supplied to
the said main circuit. S '
48. An inductive system comprising a con-
denser, a main circuit, and automatic means
tion and secondary induction of the said
49. An inductive apparatus comprising a
main switch, anintermittently-formed break,
and a primary of a low-frequency trans-
former, all in series in a main circuit; an in-

831,590

| circuit around the same, all connected around

said first-mentioned break; & secondary of

said low-frequency transformer having its
‘terminals connected to oppesite sides of said

condenser; a secondary for said high-fre-
quency transformer having one terminal ter-
minating in a helix, a condenser connected
between the opposite terminal of said sec-
ondary and the earth; a selective switch for

25

30

selecting the desired number of turns of the
primary of said high-frequency transformer; 35

an independent handle—su;])ported high-fre-
quency transformer in duplicate connection
to the first-mentioned high-frequency trans-

15 ‘for charging said condenser by the self-induc- | former; and means in connection with the

said handle-supported transformer for hold- 40

ing therapeutic electrodes substantially as set
forth. "

In testimony whereof I have affixed my

signature in presence of two witnesses.
RALPH C. BROWNE.

termittently-formed break, a choking-coil, a | = Witnesses:
condenser, a variable primary of a high-fre- Epwarp H. Apams,
quency transformer, and a switch in multiple |

Mary B. Mooby.
N .
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