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ELEonouc;méENT INTERRUPTING AND VARYING APPARATUS.
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| Specification of Letters Patent,
App]iﬂa,tiuﬁ filed January 9, 1906, Serial No. 295,213, =

- No. 847,877.

- To all whom it may concern.:
Be it known that I, EmMLe BACHELET, of
New York, in the county of New York and
State of New York, have invented certain
new and useful Improvements in Electric-
‘Current Interrupting and Varying Appara-
tus; and I 'hereby declare that the following
18 2 full; clear, and exact description thereof,
- reference being had to the accompanying !

' motor by which the interrupter is driven, and
to this end I provide in combination with the
continuously uniformly driven interrupter
what may be termed a “frequency-varying 6o
switch,” which is interposed in the circuit.
between the interrupter and the electrore-
ceptive device and by means of which and
suitable electrical connections the current
transmitted to the receptive device can be 6 g
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drawings,
tion. . - | | o | |
- This'invention is-an improvement in elec-
tromagnetic apparatus, and particularly de-
signed for use in connection with a magnetic-
field-generating apparatus, for which Letters

- Patent of the United States No. 743,372 and

- day of November, 1903. _' |
~ The invention comprises s transforiner, |
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No. 743,373 were granted to me on the 3d

perferably a rotary transformer or dyna-
motor, adapted to transform a direct current

Into an alternating current or an alternating
~current into a direct current, and a double-

pole double-throw switch by which either
the - supplied or" derived current can be
thrown * :to the two main conductors and of
the machine. The two main conductors are
branched, and in each branch is interposed a

‘rheostat or resistance, preferably containing

lamps, so that the amount of current passing
through either branch can be regulated at the

will of the operator.

connections and

Suitable  electrical

switches are provided by which the main

or derived current, direct or alternating,
may be taken from either main conductor
direct to the electroreceptive device which
in the present  instance . is
electromagnetic-field generator. A rotary
interrupter is interposed in the circuit and is

- preferably attached to or directly driven by

45

1ustances to increase or

‘the rotary transformer or other electrical
driving device at a,constant uniform speed.

Such interrupter is designed - to produce a,
certain number of interruptions in the cur-
rent for each'rotation. In the example
shown the interrupter is designed to make
itself but two interruptions in the circuit at
each rotation. As it is
T lessen or vary the
number of interruptions made in the cur-
rent at a given time, the principal object of
the invention is to enable this desired varia-
tion in the frequency of the mterruptions to

be accomplished without varying the speed.
~of the interrupter and the transformer or

which form part of this specitica- |
: | of times at the will of the o

a therapeutic.

nature of the magneticficld.
diseases a high-frequency powerful current 1S
desired,and i othersa’ low-frequency current 1o
18 ‘desired, and in some cases all posis

desirable in many

and negative imipulses:

interrupted or broken a more or less number
perator by simply
varymg or shifting the position of the fire-
quency-varying switch or “controller,” as it

- may. be termed, without changing the speed 7o

of the motor or interrupter and without in-
creasing or varying the amount of power of
current required to maintain a uniform speed

of rotation of the interrupter. R

Heretofore in order to vary the frequency 75

of the interruptions of the current it hus been
necessary to change the speed of the inter-
rupter either by increasing or diminishing
the current applied to the motor by the in-

troduction or cutting out of resistances in the 8o

main circuit, or by changing the power of the
field, or using some device for Increasing or
diminishing induction in the apparatus. All
of such devices are expensive in operation

and wasteful of power, and the necessity for 8s
their use is avoided by my present invention :
and the frequency of the current- can he
| changed by simply shifting the frequency-

varying switch to the desired position. - -

While the invention is generally ada ted go

to any use or purpose in the arts in which
the variations in interruptions of a current
are desired, I particularly design it for use
with' my electromagnetic therapeutic appa-

ratus, such as shown and described in my 9%

atores:id Letters Patent, in which apparatus
1 employ two coacting electromagnets which
are energized by the passagé of an electric
current and set up a vibrating magnetic

field of force.

with this apparatusto vary the strength and’

In treating some:

tive tipulses may be desired, and in others
all negative impulses may be desired, and in -
still others a combination of both positive

paratus shown in

-

I have found that it'is de- roo
sirable in treating different kinds of ailments

By means of the ap- 110
‘the drawings any desired .
» kind and quality-of ctirtent 1may-be derived -
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from the main current supplied to the de-
vice, - .

- Inmy above said patents a vibrating mag-
netic field is established by means of a coil or
coils energied by an alternating current.
As such currents are not always obtainable,
1t is desirable to provide
by a direct current can be changed into an
alternating current, and this is most readily
accompiished by ineans of a rotary trans-
former or dynamotor.
effect of the magnetic field, I havefound, de-

means where-

changes in the electrical cireuits which may
be made in the apparatus.

L will first describe the apparatus 1llu.-
trated in the drawings and then explainsome
of the various current variations which can
be produced therehy.

Assuming that a direct current is supplicd
irom the main-line wires A A’ to the brushos

A% and A? of the rotaty transformer, an alter-

- nating current will
The therapeutic |

pends upon the nature of the field, either :

positive or negative, or alternately positive
and negative, and also upon the frequency
of the magnetic waves or impulses, which de-
pend upon the frequency of the undulations
or Interruptions in the electrical current by
which the magnetic-field generators are ener-
aized; and therefore further subsidiary ob-
Jects of the present inver t on, as used in con-

nection with such apparatus, are to provide

A compact, sinple, and portable apparatus

~whereby, if necessary, a direct current can he
transformed into an alternating current he-

fore the same is transmitted through the

~nagnetic-field generators; to provide means
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whereby the current transmitted to the gen-
erators can be interrupted or broken, thereby
producing the most powerful magnetic 1m-
pulses; toprovide means wh ereby the polarity
of the current transmitted to the magnetic-
held generators can be controlled, so that
all positive impulses or all negative impulses
or alternating positive and negative 1m-
pulses can be transmitted to the magnetic-
field generators; to enable the strength of
the current transmitted to the generators
to be regulated by cutting into or out of the
cireult more or less resistance, preferably em-
ploying incandescent lichts for this purpose,
so that the operator can see the amount of re-
sistance which is interposed in the circuit ; to
enable the magneticfield generators to be
energized by complex currents of electricity,
such as a regular alternating current and a
make-and-break current, transmitted. sitnul-
taneously thereto through the same con-
ductors, and to enable a number of elec-
tromagnetic generators to he simultaneously
energized or operated with the same Or
with different characters of electrie eurrents

dertved sinyultancously from the apparatus.

Fwill now deserile the mvention 1n connee-

tion with the accompanying drawings, in |

which—- - o
~ Figure1 is a diagrammatical view of a con-
plete apparatus, showing several magnetic-
ficld generators connected therewith, Hig. 2
is an enlarged sectional view through the in-
terrupter.  Fig. 3 is an end view thereof.
Ifig. 4 is a view of the brush-carrier. F 1. 5
18 a view of the frequency-varvine switeh.

- — e - o -

i
)

Figs. 8,7, 8 9,10, and 11 are detail (Hagrams.,

tustrating some of the various phases or

|

he sent to said receptive device.

conecentrie, as shown in Fiew 2.

be supplied from the
brushes B3 B to the conductors b . The
wires A and A’ are clectrically connected to

the poles @* and a? of the single-pole double-

throw, switches S.  The conductors b and
are connected to the opposite poles b* bt of
sa1d switch and, as shown in fuli limes in Fig.
1, are therefore placed in communication
with the main conductors C and D of the .
strument. | |

The conductors ( and D are branched.
One branch (? of the conductor C leads to
one ot the binding-posts €* of the frequency-

- varymg switch hereinafter described, and
one branch D?of the conductor I 18 pnnect-

ed to the binding—goat L)% of said frequency-
varying switch. = Suitable rhevstats or re-
sistances, preferably lamps, are interposed

in the branches C* and D?, as indicated at ¢

and d*. By means of this connection any

electrical receptive device may be connected

with the posts (* and D*, and the alternating
current derived from the transformer can be
delivered thereto when the switch Sisin the

: position shown in full lines in Fig. 1, orif the
switch S be turned to .the position shown in

dotted lines in Fig. 1-a direct current could
| Hil The branch
U of the conduetor C is furthermore electric-

ally connected, as shown in I'1g. 1, to one of -

the poles ¢* of the single-pole double-throw
switch 5, by which it is electricallv connect-
ed, through wire ¢* with the brush 1, which
contacts with one of the commutator-plates
17 of the eurrent-interrupter hercinafter re-
ferred to. The branch D? of the conductor
D is simitarly electrically connected to otie of
the poles d* of the single-pole double-throw
switch S% by which it can be electrics Iy con-

nected by a wire @” with a brush 7, which eon-

tacts with the second commutator-segment

o' of the current-interrupter. 'The commni
tator-plates 1”7 and ' are therefore of OPPO-

site polarity; but said commutator-plates are
always insulated from each other. |

The censtructicn of interrupter —This in-

terrupter 1s prcferably constructed as shown
more pariticularly m Figs. 2, 3 |
compriges a mecial disk J, prcterably keved
on.the shaft of the rotary transformer, =0 as
to be driven at uniform speed therewitlh., To
the face of this disk are sceured the comniuy-
tator-plates 17 and 7, which are preferably
These plates
1 and 17 are eleetrieally insulated from each

other and from the disk J hv means of a plaie

3, and 4. ¢
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- of any--suit&ble'insulating m.'ateriall, which -

11er.

[O

both the

 sarsvr

18 secured to the disk J in any suitable man-
The plate I’ is provided with an- in-
wardly-projecting radial extension I*, and

- the plate 4" is provided with an outwardly-
extending projection
- site the projection I2.
- lating-plate J’ between
- be protected by metal

v* diametrically oppo-
these projections may

however, insulated from the disk J and from
plates I’ ‘and . Opposite the
plates I’ and 4’ and arranged in a concentric
series around the axis thereof are a series of

- brushes 1,2,3,4,5 6,7, and 8, the brushes

 15

- commutator-plates 1’

20

‘shown

2

bushings 1.2, which
‘the plate K. 'The

__30

- ranged In pairs
“other:

purpose  of securing

,8nd 7 and 8 being ar-
diametrically opposite each
The adjacent brushes are placed so
far apart that the projections 17 or 42

and 2, 3 and 4, 5 and 6

The brushes . |
In Fig. 2, being supported in a fixed
annular plate K, attached toa suttable part
of the framing by arms K’. I preferably em-
ploy carbon brushes
bular brush-holders

able screw-caps L and with non-condueling

are fitted in openings in
| caps 1" may be provided
with apertures I and thumb-serews
the conductor-wires

thereto. K ach brush is clectrically connect-

ed by thq wires 12, 23 3a, 4%, 5% 62 °7% and

- 8%, respectively, to contact-pieces 1 ®,20,3b 4b

35

5°,°6°, 7b and 8b respectively, of the fre-

- quency-varying switch, and said switeh is

also provided in line with two additional con. |

‘tacts 9° and 10°, to which one or both ter-

40

~minals of the electroreceptive device may be

connected, as hereinafter ex

_ plained. Pref-
erably the binding-posts D¢

and C° and con-

- tact-pieces 1°, 20, 3b, 4b 5b Gb 7o gb 9b,

- ‘and 10® are arranged
~ frequenc

45

“der 1s-shown laid out
view of Fig. 1 and is

in alinement beside the
y-varying switch, which switch 1S
preferably constructed in the form of g cylin-
der or controller, the surface of which cylin-
in the diagrammatical

~ annular series of contacis adapted to'contact,

‘50 respectively, with

the binding-posts D¢ and
C? and the contact-picces 1P, 2b 3b 4b 5b Gb,

«77, 8%, 9% and 10°, and which contacts may

- with said binding-p

55

 Quency-varying switch, we will assume that .|
~ the commutator-plates I’ and 7’ are in con-

ﬂ 60
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be brought into elecirical communication

operation of this interrupter and ‘the fre.

stant electrical conneetion with the conduc-
tors D and C, as shown in Fig: 1 and an elec-
troreceptive device No. 1, (which may be an
electromagnetic-field generator, as described
in my aforesaid patent,) has its oppasite ter-
minals connected by suttable plugs with the

plates J*, which are,

> on the.
and ¢+’ will leave one |
brush before they contact with another.

* for the .

provided with twelve |

~posts by méans of hrushes .
d® and ¢ 1°, 2¢ 3¢ 4c 2% 6° 7¢, 8, 9¢ and

10%..as shown., In order to make plain the

[
{
1
1

l
!

- The face of the insy-

-rupter the projections 12 and 72

8 . with the pairs
are preferably constructed as |

which are retained in tu- |
L, provided with adjust- |

.Interrupter in a given time

the electroreceptive device.

“of which is as follows:

the” switch is moved

3

posts 7* and 8‘5;-' res'pecti?ély_. Under such

conditions at éach revolution of the iter-

158

and 4’ simultaneously. contact twice with

-the brushes 7 and 8, which are in electrical
connection, by means of wires 72 and g4
-thé binding-posts 7 and &b
latter with the receptive

, with

and through the
device.. Conse-
quently each time the circuit is closed

rupter to the other conductor D. - This cur-

rent is broken twice for each rotation of the .
3o

interrupter, as the projeciions I? and 72* will

of the plates

_ by the
interrupter a current is transmitted from the

75

1 conductor C through the interrupter to the
‘receptive device, back through the inter-

contact with brushes 7 and 8 twice during .

each rotation.
cepilve devices
mterrupter by 1als
| of binding-posts 1¥ and 2b 3P
and 4, 5band 6b.- In other words, as many

“as four electroreceptive devices could be op-

erated in this manner from the interrupter

and each receptive device be energized twice
go

'give but one uniform in‘terrup- .

for each rotatiion of'th_e,intermpte'r without
Varying or increasing the current. '

nection would

Obviously other electrore-
can be put in circuit with the |
connecting their terminals

tion of current; assuming that the interrupter . -
rotatesat U.niformspee,d, asitisintendedtodo.

In order to increase the number of inter-

ruptions, it is obvious .that ordinarily it

would be impossible to vary the number of
mterruptions in the current

of the interrupter was varied ; but as varying
of speed is undesirable both
uncertainty and on account es eclally of the
waste in power involved in tEi

speed I provide what I term herein s “Ire-
quency-varying

on I am enabled to increase the numker of
interruptions in the current transmitted to
| For this pur-
pose the terminals of the electroreceptive de-

produced by the
unless the speed

on account of the
s change of"
switch,” by means of which

without- changing the speed of the inter-
{ rupter or the numkter of contact-points there--

9F

10

10

113

&

5,

o

Vice may be connected in several ways, one =

Taking magnetic-field
generator No. 2, for example, jts opposite
terminals’ may teé plugged to the } Inding-
posts9®and 10°, as shown in diagram in Fig. 1.

II

In the .position shown in said thigure, how-

ever, these connections rem ain as above de-

scrited, with the frequency-varying switches
as shown in Fig. 1, with all contacts open,

so that nd current will pass through, the

magnetic generator No. 2: but as soon as

brushes 9% and 10 to come into contagct with

one.of the annular series of contacts thereon

the current will be established through the
- Before ex-

electrorecaptive device' No: 2.

plaining the passage of this current 1t is de-

I2

SO0 as to cause the

ko

sirable to understand the arrangement of the -.

51

.5“ |

O.

contacts on this frequency-varying: switch, 130
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By referring to Fig.
there are seven difierent groups of contacts
vertically disposed on said cvithder. . The
first group of contacts contains four vertical
rows of contact-points.  In each: of these

rows every allernate contact-point is slec-

trically connected. .The lower contact-point,
m each row contacts with the brush 107, the
second contacts with the brush 9¢, and the
thurd contacts with the brush 8¢, and so on
up-the row. It now the frequency-varying
switch be moved so as to bring all the first
row of contact-points in the first group T in
contact “Tith.the ]TJI'IIShES TG, Sﬂ, 9{3; El.l'.ld 1-0”,
(see dragram, Fig. 6,) the current will flow
from the interrupter through the Einding-
post 7% and brush 7° and the contacts in the
first row of series T, to hrush 9¢, to post 99, to
the receptive device No. 2, and return
through post 10°, brush 10¢ and suitable con-
tacts in the first row of series W to Lirush 8¢,
and . thence back to the variator. In ithis
position the receptive device No. 2 would re-
celve the same current as receptive device No.
1 and with the same number of interrup-
tions—to wit, two for each rotation of the
anterrupter.  If -the frequency- variator he
moved over to bring the second row of con-
tacts in series T into contact with the hrushes
inoperative position, the current will not only
flow through the brushes 7¢ and 8¢, as de-
seribed, ‘but the circuit will also be closed
through the brushes 5¢and 6¢, the mterrupter,
and receptive device No. 2, so that additional
interrupted currents or impulses will be re-
cetved by receptive device No. 2 whenever the
“projections I* and 4 on the interrupter con-
tact with the brushes 5 and 6. When this

second series of confacts is - position, the

receptive device No. 2 will be energized four
times for each rotation of the interrupter
without increasing its speed, and thus if the
third row of series T"hé brought into position
the receptive device No. 2 will Le energized

six times, and if the fourth row be breught.

Into position the receptive device will be en-
ergized eight times for each rotation of the
mterrupter without having to inerease the
speed of the mterrupter or changing the cur-
rent.  Thus by simply moving the frequency-
varying switch thé number of impulses trans-
mitted to the receptive devies electrically
connected with the contact-poinis &» and 10b
can be varied from two to eight for each revo-
tution of the interrupter without varving the

speed of the interrupter or the specc. of the
motor or.cha.ngmg__the_lm"enmty of the cur-
rent, and this provision of means for chang-

ing the frequency of impulses trrnsmitted
from the device without changing the séurce
of electricity and the interrupter operating
at uniform speed I believe (o he entirely
novel and forms.one of the principal features
of my present invention.

neeticn with the

nected

cirewlt will be established from the

The other series of ! betweoen the mwain hranches O
°5 contaeci-points on  the frequency-varving

B4 877

11t will be seen that | & tteh have practically the same mede of on-
eration or eilect as the series already de-
~seribed, but are designed to Le used in con-

-

ith different polarities and
characters of current and will be Dereinafter
referred to. | -
Transmiiiing  continuous wnd interrupted
currents through ihe same vreceptive device,—-
kn some cases it is desirable to transmit an
unmnterrupted and an interrupted current
through the same receptive dovice. This can
be accomplished ns {Dllows: The receptive de-
vice (indicated as o, 3) may be electrically
connected 1o the posts ¥ and (¥ Assum-
img that an slteranating current is heine fur-
obvious that such corrent will pass from post
C* to the receptive deviece No. 3 and veturn
thence to the plug 1Y and in this manner
complete the cireuit, the receptive deviee

nished to the main conductors C and 13, 1t is
{
Y

“No. 3 being continuously and regularly ener-

gized by said current.  fworder to supply in
addition an intereupted current to said re-
ceptive deviee, the mterrupter is put in cir-
cutb with conductors € and D by braneh
conductors 7 and 1Y, ss indicated in Fig. 1,
current-regulating devices or rheostats, pref-

crably lataps, being interposed inthe branch
cireults {7 and D) us ilustrated at ¢ and o
The branches (Y and I are connected with
the poles ¢ and d7 ol the single-pole double-
throw switches % and 82, vespectively, and
when a receptive device, as No. 3, is con-
to che posts ¢ and D' as deseribed,
the switches S and S are opened, so as to
break contact with the posts (*t and D*, and
one of these switches 8 and 8¢ is ¢losed
against the other pole ¢ or 7. |

We will assure that the switch & 1s elosed
against the post ¢ and the switch 5 left open.
The branch current will then flow through
the conductors O and DV, switeh &, and wire
{* to the commutator I’, and as the inter-
rupter rotates of course the eclectrical con-
neetion 1s estublished temporarily between

o

93

the commutators 1V and 27 with the several

2b, 3b 4b 5P o6b T and &Y,
1 tie second se-
the requency-

binding-posts 1Y,
(3 . I;"q* o . FI"I.
(bee diagram Ifig. 7.)" T
res of contact-points U o
varying switch are brought
the switch 1s turned so that the Arst vertion]
row oi the second series of points be broushs
o contact with the binding-posis (% 1o 80,
W ’ - ‘ A i, = : : . 4
inclusive, (see diagram Iig. 7,) a domplete
nLer-
" ] ' A 1. 3 e e PR A
rupter through the binding-posts anhd con-

-ih...

tacts in series U with the post €°) and thenee

irom the post * {0 the receptive device Ne.
3 and back to the post D% and thence out of
the machine, thus completing the interrupt-
ed circult through the recentive device Ne.

3 simultaneously with the continuous sircuit

_ T R S o : L. L1 R ) Y SR
therethrough due to the direct conpection
Ut oand 1 owith
- o r ‘L.:I- o -. “T.H’f - . - . -;1 e T - -'-Fj‘ 1: j..\, . .1
v posts L Pl Y, RS gannve aesertibhed,

Mo A oa,tm o= 10 L

2

mbo play. if
3 |

e

TIO0O

1CYy

131cC
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- With the set of contacts skh{;:-wn

{O

Y

L5

- varying switch would be used

the current transmitted

. 847,877

_ in series-U, I
can obtain from two to eight imterruptions of

tive device No. 3 without changing the speed
of the interrupter and without varying the
current directly transmitted through the
iterrupter from the branches D? and (2.
The polarity

3 simultaneously with the continuous cur-
rent can be changed by opening the switch
entirely and closine the switch 5% S0 as to
place it against the poSt d’. (See diagram
Fig. 8.)  This cuts the branch ¢’ out of cir-

cuit, but places the branch 2 in circuit with

the interrupter, In this case the third se-
ries V of contact-points of the frequency-
for the inter-

- rupted current and the same number of

20
_25
S
35

40

changes in interruptions produced, as is ob-

vious. In this third series of contact-points
instead of contact being made ‘with the
brush of binding-post C° the contacts are
made with the brush of binding-post D,

In some cases it is desirable to use the d1-

- Tect current instead ‘of the alternating cur-
- rent, and this-can be readily

ing ‘the main switch S so as to cut out the
connections between the conductors C and
D and the alternating-current wires b and b’

and put the coriductors C.and D into connec-
tion with the wires A and A’, this position of |.
‘the switch S being indicated in dotted lines

in Fi%. 1. In this position the direc¢t current
will be s
and D. If it be desired to interrupt this di-

rect current, 1t can be done in various ways
by the apparatus shown and when applied
~ to my electromagnetic field-generator I find

it is frequently desirable to energize the mag-

~ nets by aninterrupged currentof onepol arity.

45

~ binding-posts 9 and D¢,

55

All-positive impulses.—In case I desire to

obtain only interrupted positive impulses in

the magnetic field the electrical connections

are made; using the series W of contact-

points on the switch. The direct current is

transmitted through the conductors C and:

(', switch S’, and wire ¢® to the interrupter
and passes thence to the several binding-
posts 1* te 8>, inclusive. The opp
minals of the receptive device should be elec~
trically connected in this instance to 'the
. (See diagram Fig.
9.) Then the frequency-varying switch is

shifted to bring one of the ‘vertical rows of

contacts 1n series W into the circuit, and the

- course of the current will be as follows: The
- positive current passes from the conductors

60

tactsinseries W to the binding-post 9%, thence
through the receptive device No. 5, Fig, 9, !
‘to the binding-post D?, which is in electrical
connection with the other conductor D, thus |

C and (7’ to the switch S, wire ¢® to the inter-

rupter, and from the latter through the bind-
ing-posts 1? to 8* and through the row of con-

through the. recep-

of the interrupted current
transmitted through the receptive device No.

done by throw-

u plied to the main conductors C

osite ter-

| cloSing the circuit and obtalning only posi-

tive impulses (four to eight in number) in the
receptive device, according to which row of
contacts in the series W are used.

- All-negative impulses-~——It is sometimes

desirable to obtain all-negative impulses. In
this case the switch S’ is opened. The switch

=3

70,

5% is closed against the post.d’, so that the

negative current passes from conductor D
through branch D, switch 72, wire d° to the

interrupter, and thence to the several con-
-tact-posts 1° te 8, inclusive.
-device in this case should have its terminals |

The receptive

connected with the binding-posts 10 and €.
The frequency-varying switch is then shifted

75

8o

S0 as to bring one of the vertical rows of con-

tact-points of the series X into operative posi-
tion, and-the circuit will then be as follows,

(see diagram Fig. 10) from conductor D

through branch D', switch S, wire d° to the
interrupter, thence to the binding-post 12 to

8%, thienee through the row of contacts in se- .

ries X.of frequengy-varying switch to the

binding-post 10°, thence through the recep-

tive deviee to the post' C* and branch C* to

the ~conductor ‘C, thus completing the cir-

9o

cuit, the number of interruptions of the cur-

rent depending upon which row of contacts

in series X is in operative position, only nega~-

tive impulses being transmitted through the

receptive device.

Reciprocating field.—In some. dases when
using the device in connection with my elec- -

trotherapeutic device it is desirable to gbtain
a reciprocating all-positive or all-nefative

I’IOD

held—that is, a field with but one polarity

and in which the waves are thrown off first.

from on side of the field and then from the :

other side.

me, as above referred to, wherein two mag-

‘nets are employed at opposite sides or ends

of the field, and by energizing these magnets
in alternation only positive or only negative

currents can be obtained and the desired re-

ciprocating of the all‘positive or all-negative

field. To accomplish this, the magnets must
be connected independently and not in series

or multiple.
an all-negative reciprocating field, for exam-
ple, each of the magnets of the
netic field-generating apparatus should have
one terminal connected to the binding-post C*,
and the other terminals of the magnets are

- All-negative. ;écipmcat'ing field.—To obtain

electromag-

. This is particularly degirable in -
my electrotherapeutic apparatus patented to

105
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respectively connected to the binding-posts

9> and 10°. The switch S’ heing open and
the switch 3* being closed against the post d’,
the frequency-varying switch isshifted so.as
to bring one of the vertical rows of contacts

rz2§:

in the series Y into operative position. With |

this arrangement (see diagram F ig. -11) the

current will flow from the conductor D to

‘branch D, switch S%, and wire d° to the inters.
130

rupter, thence to the binding-posts I* to 8P,
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respectively, thence through a row of contacts |
n the series Y to the binding-posts 9° and 10°.

respectively, and thenee through the respec-
tive magnets back to the binding-post (5,
thuscompleting the circuit through each mag-
net. It will be observed that the series of
contacts in each row of series Y are connect-
ed alternately to the two lowermost contacts,

and therefore the impulses sent alternately
alternately through the-

will be transmitted
posts 9 and 10° to the respective magnets.

All-positive reciprocating field —To ob-
tain an_all-positive reciprocating field, the
switch S* is open and the switch & is closed
againts the post ¢7, so as to be connected to
the conductor C through branch ", switch
S’, and wire ¢® to the interrupter, from which
the current will be transmitted to the posts
17 t0-8”, respectively. In this case one tep-
minal of each magnet in the electrorecep-
tive device is connected to the binding-post
DS, and the other terminals of the magnets
are connected, respectively, to the binding-
posts 9° and .10*. "The frequency-varying
switch can be shifted so as to bring one of
the rows of contacts in the series markeq 7
into operation, whereupon the current will

~Hlow from conductor C, switch S, wire ¢, the
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interrupter to the posts 10 to 8°, through a
row of contacts in the series Z, through the
binding-posts 9* and 10V, through the mage-
nets of the receptive device back to the binl-
mng-post DY thence to the conductor D, and
the magnets will be energized in alternation
with only positive currents.

I have indicated in the drawings two du-
phicate sets of contacts Y and /25 but it is ob-
vious that one set of said contacts could be
used for both the all-positive and the all-nega-
tive reciprocating fields.

~ Preferably I provide condensers, as.shown
at H, between cach pair of conductors 1 and
2% ot and 4% 5% and 62, and 7% and 82 for the

purpose of taking care of the counter electro-

motive force resulting from the action of the
conductor. A condenser may also be inter-
posed between the branch conductors D2 and
C%, usindicated at 1T, T also find it practica-
ble to use an electromagnetic generator in
connection with these condensers, one re-
ceptive device so connectesl bemmg indicated
as No. 4 in i1g. 1 of the drawings. -

Ifrom the foregoing it will bhe reacly seen
that by means of this apparatus I am able
to produce a great variety of currents and to
interrupt the current delivered to the recep-
tive device a greater or less number of ties
by means of the frequengv-varying switch

- Without chaiging the speed of rotation of the

interrupter itself or the motor, __

Having deseribed my mvention, what 1
claim as new, and desire to seeuro by Letters
Patent, 18-

I. The combination of » u_ni'”m‘ml}f‘—{;;_}er— without

ating interrupter, an electroreceptive device, |

. i

847,877

and means for amplifying or changing the
numoer of interruptions transmitted from
the mterrupter.

2. The combination of a uniformly-oper-
ating rotary current--nterrupter, an electro-
receptive evice, and means for amplifying
or changing the number of interruptions
transmitted from the interrupter to saig de-
vice. |

3. In combination, an electroreceptive

“device, a source of electrical energy, a uni-

formly-operating interrupter miterposed 1n
the circuit between the electrical supply an
the receptive device, and eans interposed
in the circuit between the mterrupter and
the electroreceptive Jdeviee for varying the
number of interruptions without varying the

‘speedt or regularity of operation of thie inter-

rupter itself. _

4. In combination, a receptive device, an
interrupter, means for operating the inter-
rupter at uniform speed, electrical’ connee-
tions between the intercupter and the source
of electrical supply and between the inter-
rupter and the electroreceptive deviee, and
means interposed in the cireuit between the
mterrupter and the elcetroreceptive device
whereby the nwunber of interruptions trans-

mitted to the receptive device may be in-

creased or diminished without varying the
speed of the interrupter. |

5. In combination, a receptive device, a
rotary interrupter, means for driving the in-
terrupter at uniform speed, electrical con-
nectiens between the interrupter and the
source ol electrical supply and hetween the
interrupter and the electroreceptive device,
and a frequency-varying switch interposed
in the circuit’ between the interrupter and
the electroreceptive device whereby the
number of interruptions transmitted to the
receptive device may be increased or dimin-
1shed.,

6. In anelectrical apparatus, the combina-
tion of a transformer for changing the cur-
rent, an electroreceptive device ‘through
which the transmitted currert is conducted
an mterrupter interposed between the trans-
former and the receptive device, and means
whereby the mimber of mterruptions in the
current transmitted to the receptive device
may be varie: -without varying the inter-
rupter.

7. Inanelectrical apparatus, the combing-
tion of a transformer for changinge the cur-
rent, an electroreceptive

which the tl‘a.l'_lSlllitte({ current 1s conducted,
an mterrupter interposed between the irans.
former and the receptive device, means for
operating the interrupter at uniform speed,
and a frequency-varying switch whereby the

number of interruptions in the current trans.

mitted Lo the receptive device may be varied
aryving the speed of the interrupter
or the current. |

device through
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- tive device,

15

- through

847,877

8. In combination, a source of electrical |
energy, an interrupter, a receptive device,
means for transmitting one current direct

through the receptive device ; and means for

directing another current through the inter-

rupter to the receptive device.

9. In combination, a source of electrical |
energy, a unitormly-operating Interrupter, a

receptive device, means for transmitting

part of the current direct through the recep-
and means for directing another |
‘branch of the current through the interrupter.

to the receptive device. .

10. In-combination, a source of electrical
energy, an interrupter, a receptive device,
means

-~ recting another current through the inter:

- rupter to the rece

20

“ . energy, a uniformly-operating interrupter, a

25

- part of the current

interrupter to the receptive

deviee. : B
11" In combination, a source of eleetrical
receptive device, means for transmitting
direct through the recep-

. tive device, a means for directing another

‘branch of the current through the interru pter

- to the receptive device, and medns for ain-

“30

35
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-~ and means inter
~the interrupter and the receptive device for
‘varying the number of interruptions with-
‘out varying the speed of operation of the in-

terrupter. . | | o |

terrupter, an electroreceptive devicé and
~ means interposed in the circuit between the
‘interrupter and the electroreceptive device
for varying the number of interruptions with-
out varying the speed of operation of the in-

phifying the number of mterruptions trans-

mitted

device.
12, In combination, an

from the interrupter to the receptive
| electr'drécep tive
terrupter interposed in the

vice, & means for transmitting current di-

-rect from the source of energy to the recep-
a current to

tive device, means for sendin
the receptive device through the interrupter,

posed 1n the circuit between

13. In combination, a transformer, an in-

. terrupter.

55
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14. The combination of a. source of elec:
- trical energy, a transformer, an Interrupter,

electrical connections between the trans-

- former and interrupter, an electroreceptive
‘device, and means interposed- between the
interruptér and electroreceptive. device for

- -varying the number of interruptions of the

current transmitted to the receptive device

from the interrupter, without varying the

| ‘speed of the interrupter or varying ‘the cur-

| 6;

rent. o S T
15. In combination, an Interrupter, a ‘re-

ceptive device, means for iransputting cur- ;

| to the receptive device,
| Ing the number of interruptions of the cur-
rent transmitted from

ptive device, and means for
amplifying the number of interruptions trans-
‘mitted from the

‘the Interrupter, _
number of interruptions transmitted to the

ing. switeh in said circuit _

series of contacts, whereby-
interruptions produced by
“can be amplified between

the electroreceptive device.

‘switch interposed

.I'éiithfr'om' tﬁe "':iliféfrﬁpter to the rebeptive

A

device, means for varying the polarity - of

the current transmitted
and meahs for vary-

out changirig the speed.of the latter. .

. 16. The combination of a tcansformer, an
interrupter, electrical connections between

the transformer and interrupter,’ whereby

either a direct or alterneting current may be.
supplied to said interrupter,

a receptive de-
1n circuit with

LY

vice adapted to be connected

the interrupter, and means for varying the
-number of interruptions
for transmitting a current direct | re
the receptive device, means for di-

_ transmitted to the
receptive device without varying the speed

-of the interrupter.

17. The combination of a transforn er, an
Interrupter, electrical connections between

the transformer and interrupter, whereby
-either a direct or

| alternating current may be
supplied to said
vice adapted to
and means for varying the

receptive device without varying the speed

of the interrupter. -

{ . 18. The combination of, a rotary trans-

former, an interrupter, electrical connections -~
| between the transformer

‘whereby either a direct or
rent may be supplied to said mterrupter, a
| ‘receptive device adapted to
device, a source of electrical energy, an in- .|
circuit between |
the electrical supply and ‘the receptive: de-

and Interrupter,
alternating cur-

circuit with the Interrupter, means for vary-

1ng the number of Interruptions transmitted
| to the receptive device without varying the =~
speed of the interrupter, and means whereby

the polarity of the current transmitted to the

described. o

19. The combination with
in an eléctrical circuit, of a requency-vary-
rovided- with a
the number of
the interrupter
the interrupter and
receptive device. S

20.. The combination of an interrupter, g

‘series of brushes contacting theréwith, and a
series of binding-posts electrically connected

with said brushes: with a frequency-varying
switch having » series of contacts adapted to
be brought into thé electric circuit to vary
the. number of, interruptions transmitted to

21 The combination-of an intérrupter; an
electroreceptive device,
in the circuit between the
interrupter and the receptive device, -and
provided with a series of contacts whereby

“the number of interruptions produced by the
 Interrupter can be changed
| tween the interrupter and receptive’ device

by shifting the switch. ,_ o
22. In combination, an interrupter, a

the interrupter with-

Interrupter, a receptive de-
be connected in circuit with -

ke connected in

from the mterrupter
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Interrupter may be varied, substentially as -~
- L T - T _," | '1 | | GS
an Interrupter -
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a frequency-varying
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or amplified be- ..
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sertes of brushes ¢ mhuimu therewith and &
serles of Dindimne-posts eleetrie: iy connec ieu
with said brishes; with an ﬂivctrur u‘}:u»e
device and a requenca-varying switeh hav-
g aseries of contacts which mav be brought
nto operative velution with shid l)lildmu—
posts Lo vary Hw number ot 1111(‘*1*111%1()1%
ransimitted to the eleciror cceptive device.

23, In eom bination, a transfor e, an
1111,.1.,,11 upter operated at uniform :s];:::ml
clectrical connecltion between m,ad trans-

1(}1111{‘1 and the interrupter, sn electror eeep-
tive device, and o fre ,umm*—‘im.t)_,.11;; switeh
interposed in the circuit hetween the inter-
rippter  and  the electroreceptive
whereby the number of interruptions of the
current Ll‘ﬂﬂ:i]llf.t,u! through the interrapter
to the receptive um lce ean be varied or an-
plified without . changing the gpeed of ihe -
Lory u]){w

24, i combinatlon, a transformer, an
mlﬂ upter operatod at uilorm speed, eloc-

rical r“'mmef:"imb between said '!.";r:,zlwm mer
and the interrupter, an Hvr't'r'{‘ﬁ‘mmmw.ne de-
vice, and a hmn DCV-TAPYING switeh inter-

nosed 111 the cireuld Ls:,m cen the i‘f‘u{lmw*w
and the elee [ToTeceptive lm‘n(‘t‘u wh A:‘M”*
che number of intew upiions of the current |

tit.,snurm.,.tul the mnh the wmterrupter (o the
can be wuplified withoug

‘zf:{:ep ave. devie

changing the u!)’i‘ﬂf] of the mierrupter, and

Means W’HHMW’ the polavity of mn Cuum}t
can be varied.

25, In combination. a rotar

interrupter a,e;m_z'ma-_.tl the ﬂba

y ransiormer,
ot unriorm

AT

device,

——— - AL —a - —m

speed, eleetricwl connection ovetween said
(ransformer and the interrupter, whereby
cither direct or alternating currents can be
transmitted to sand mw:{mptm an electro-
receptive device, and a ﬂulufmm -Varying
switeh mwzpow(l in the circuit hetween the
mtem upter and the L1t*f1£‘01{?f'{‘]}tlv e device,

whereby the nuimnber of interruptions of the

(Ju'lmlt tr cl?(’lollllt[(‘d through the interrupter
to the receptive device can be varied or am-
piiftedd without changing the speed of the
mterrupter. |

26, In mmbnmtmm 4 TOLar v transforiner,
an inte ‘mp er operated thez by at uniform
speed, electrical connection between “said
transfor mer and the iaterrupter, whereby
etthier direct or atternating curren t::, can be

transimitted to sald inten Upfm* an electro-

uwzr“puw device, and a lrequency-varying
switeh in telpmml  the cireuit i*mwe(‘u the
mterrupter and the electroreceptive device,

whereby the number of interruptions of the

0113‘1'*@11‘{; transmitted through the interrupter
to the receptive device can be varied or am-
')l]fw L without changing the speed of the
interrupler, and HE Wheft‘i}V the polurity
of the current can he ‘m:{ 1edl.

in testimony that 1 claim the for egoInNg as
my own 1 aflix my signature in pmsgnm of
LWOo witnesses., -

EMILE BACHELET.

in },uwmff} Of—-
LY I G\ USs,
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