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To all whom @t may concern:
Be it known that we, GEORGE HAGAR HILL

and SYDNEY GEORGE BROWN, doctor of medi- |

cine, both of the ¢ity of Montreal, district of
Montreal, and Province of Quebec, Canada,
have mvented certalin new and useful Im-
provements in Transformers; and we do here-
by declare that the followmv is a full, clear,
and exact deseription of the samne.

Our invention relates particularly to trans-
formers for use in the treatment of diseases;
and it has for its object to increase the scope
of the usefulness of transformers for this pur-
pose, to enable the eurrents flowing therefrom
to be more accurately regulated, and to ob-
viate any chance of a current of greater elec-
tromotive force than a predetermined degree
to reach the parts of our improved trans-
former or the patient undergoing treatment.

The invention may be said briefly to con-
sist in, first, providing in conjunction with
the 110"hb and cautery coils usually employed
a thlrd coil adapted to administer electric
shocks to the human system; secondly, pro-
viding special means for adjusting these coils
to rewulate minutely the curlent passing
therebhrou gh and supplementing said special
means of adJushment with scales to indicate
in the case of the light and shocking coils
the voltage only and in the case of the cau-
tery-coil both voltage and amperage, and,
thirdly, providing a safety device adapted 0
open the cirecuit upon the pressure in the
leading-in wires increasing above a prede-
ter mmed degree.

For full comprehension, howeve1 of our
invention reference must be had to ’ohe ac-
companying drawings, forming a part of this
specification, in which like symbols indicate
the same parts, and wherein—

Figure 1 is a transverse-vertical sectional
view of a transformer constructed according
to our invention, the view being taken on
line A B, Fig. 2. Fig. 2 is a similar view
thereof, taken at 11ght angles on line C D,
Fig. 1. Figs. 3 and 4 are detall views of the
gage- plates for indicating the current avail-
able upon the adJusbment of the coils. Fig.

5 is a detail plau view, partly in section, of
50 ourimproved safety switch- -operating device.

Fig. 6 is a rear elevation of our transformer.
FIU' 7 is a diagrammatical view illustrating
the circuits of our transformer, and Fig. 8 is
a detail view illustrating the end of thesafety
deviee with the switch open.

The box b, in which our improved trans-
former proper and safety device are carried,
may be of any approved design and has a re-
movabletop?d? - On the bottom of this box are
secured the primaries d and ¢ of a simple in-
duction-coil and a compound induction-coil,
respectively, the simple coil being for vo]-
tage and the.compound coil for amperage.
The secondary of the simple induction-coil is
indicated at d', and the pair of independent
coils constituting the compound secondary
are wound one upon the other and indi-
cated at ¢’ and f'. These secondaries are ad-
justable longitudinally of their primaries to

vary the intensity of the current being taken

off, and to this end we secure a metal brldae-
piece A (preferably of iron or steel) across nhe
upper ends of the simple and compound sec-

-ondaries and secure it thereto by serews % or

otherwise, as desired. We bore the cover b?
of the box, as at %, in line with. the core of
each primary coil. The bridge-pieces & are
each bored in the axial lines of the coils, and
their borings are serew-threaded. A series
of milled- headed adjusting-serews ¢ and 7,
respectively, foradjusting the respective sim-
ple and compound secondarv coils and hav-
ing collars ¢ are supported upon a platemon
the top of the box, while the screw-threaded
end portions thereof are threaded through
the bridge-pieces, and the milled heads pro-
ject a short distance above the cover. The
sides of the box are slotted in line with each
coil, and each secondary has an index-finger
2 projecting therefrom (preferably from the
upper end thereof) through the slot adjacent
thereto, while a pair of graduated slotted
plates 3 and 4 are secured to the box with
their slots coinciding with the slots adjacent
to the respective coils d and e.

‘The induction-eoil f, with its compound see-
ondary, is used for lighting purposes and for
administering currents, and its gage-plate is
graduated to indicate volts for the lighting
and milliamperes for the administering sec-
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ondaries, and the induction-coil ¢ is for cau-
terizing, and ifs plate is graduated to indicate
amperes. In ordertoobviateany chance ofa
current of greater electromotive force or cur-
rent than a predetermined degree reaching
the coils, we provide a safety cat-out consist-
ing of a solenoid connected in shunt to the
leads of the primary coils in a manner to,
with the eodperation of a switch and upon an
abnormal increase of voltage in said leads,
open the switch and by sequence cutout both
primaries and secondaries simultaneously, as
will be presently set forth. The solenoid con-
sists of a coil 10 and an armature in the form
of acore 12 of laminated type. Thissolenoid
is mounted upon a vertically-adjustable base
13, which is adjustably secured to a rigid base
11 upon the inside of the back of the box, (see
Fig. 2,) the means for securing said bases to-
gether consisting of serews 7 and slots in the
movable base 13. The end of the core is fur-
nished with a cap 14, pivotally connected, as
at 15, to the inner end of a lever 16, projecting
through aslot 17 in the back of the box and ful-
crumed to a post 18 upon the exterior of said
back below the slot 17, the outer end of this
lever being downwardly curved and hooked,
as at 19, to engage and detachably retain a
spring switch-arm, and an expansile helical
spring 8 upon a bracket 9 maintains said le-
ver 16 normally in a position to have its hooked
end in engagement with the switch-arm.
This switeh-arm comprises an insulated
bridge 20, having a series of preferably five
blades 21, 22, 23, 24, and 25, which are piv-
oted to the respective terminals 26, 28, 30,32,
and 34 and adapted when the switch is elosed
to engago lerminals 27, 29, 31, 33, and 35.
The hooked end 19 of lever 16 engages a stud
36 upon the switch-bridge and retains the
switch closed, and when in such position it
bears upon and compresses an expansile heli-
cal spring 37, localized in a tubular post 383,
said spring being of sufficient strength to
throw the switch-arm full open when the
hooked end of the lever is moved away from
the stud 36.

Three binding-posts 40, 41, and 42 are
mounted on the back of the box, and six bind-
ing-posts 50, 51, 52, 53, 54, and 55 upon the
top thereof.

The wiring of our improved transformer,
including the safety device, is as follows:

45 and 46 represent the house-leads, taken
from the secondary of the usual converter.
(Not shown.) These leads may be connected
1o binding-posts 40 and 41 if the currentavail-
able in the house-leads is one hundred and
ten volts and to binding-posts 40 and 42 or 42
and 41 if the current is fifty-two volts. A

wire43istaken from binding-post40 toswitch-
terminal 33, and a wire 44 leads from binding-
post 41 to switch-terminal 36, while a wire 145
leads from binding-post 42 direct to the pri-
mary coils, to one end of each of which it is
connected by branches 46 and 47, and a pair
of wires 48 and 49 lead from the opposite ends
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of the primary coils to switch-terminals 32 and
34, respectively. This wiring, with switeh-
blades 24 and 25, completes the primary eir-
cuits.

Thesecondary circuits are wired asfollows:
The shocking-coil £’ is connected at one end
by a wire 60 to oue, 51, of the binding-posts
upon the top of the box and at its other end
by a wire 61 to switch-terminal 26, a direct
wire 62 leading from switch-terminal 27 to
binding-post50. Theswitch-blade?21, thead-
ministering-leads 63 and 64, and the instru-
ment (not shown) whereby the eurrent is ad-
ministered complete this secondary circuit.

The light-coil ¢’ is connected at one end by
a wire 65 to the binding 53 upon the top of the
box and at its other end by wire 66 Lo switch-
terminal 28, a direct wire 67 leading from
switch-terminal 29 to binding-post 52. The
switch-blade 22, light-leads 68 and 69, and the
usual lamp (not shown) complete this sec-
ondary circuit. Thecauterizing-coild'iscon-
nected at one end by a wire 70 to the bind-
ing-post 55 and at its other end by a wire 71
to switeh-terminal 30, a direct wire leading to
binding-post 54 from switch-terminal 81. The
switeh-bilade 25, cauterizing-leads 72 and 73,
and usnal cauterizer (not shown) complete
this secondary cireait.

Upon the closing of theswitch ourimproved
transformer will be ready for use. By lower-
ing the cautery, secondary or compou nd light
and administering secondaries, and by rotat-
ing the screw of either a variation in the in-
dueced current flowing therefrom will be
caused in proportion to the extent to which
sald secondary is brought within the mag-
netic field of its primary. This variation can
be regulated to a minute degree, and the pre-
cise degree is indicated by means of the in-
dex-fingers and the gage-plates and the exact
amperage or voltage ascertained before the
circuit is closed. If a current above the
standard voltage should happen to reach the
house-leads, it will be cut off by the safety
device, as follows: The solenoid is wound to
not energize its laminated core exeept upon
the passage thereover of more than a current
of one hundred and twenty volts. When
such takes place, its armature is drawn in,
thereby releasing the switch-arm and allow-
ing its spring to open it and completely cut
out both primary and secondary coils, and
thus obviating any danger of a lamp being
burned out or a current of excessive voltage
reaching a patient through the cauterizing or
administering coils.

What we claim is as follows:

1. A device for use in the treatment of dis-
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eases, comprising a ‘‘light-coil ” having a pair

of leads; a ‘‘cautery-coil” having a pair of
leads; a ‘‘shocking-coil” having a pair of
leads; means including a safety eut-out for
electrically connecting all of said coils to the
source of energy, substantially as described
and for the purpose set forth.

2. A device for use in the treatment of dis-
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eases, comprising a pair of primary coils,
means for connecting said- primary coils to
the source of energy, a single secondary coil
encireling one of said primary coils, a pair of
secondary coils wound one upon the other
and encireling the other of said primary coils,
a pair of leads connected to each of said sec-
ondary coils, and means for adjusting said
single and compound secondary coils longi-
tudinally of said primary coils, substantially
as and for the purpose sel forth.

3. In a device of the type deseribed com-
prising an induction-coil the secondary coil
whereof is movable into and ount of the mag-
netic field of the primary coil, the combina-
tion with the secondary coil of a secrewand a
threaded connection between said secondary
coil and screw for adjusting said secondary
coil into and out of the magnetic field of the
primary coil, substantially as deseribed and
for the purpose set forth. _

4, In a device of the type described com-
prising an induection-coil the secondary coil
whereof is movable into and out of the mag-
netic field of the primary coil, the combina-
tion with the secondary coil of a screwin the
axial line thereof, means for rotatably sup-
porting said screw and retaining same against
longitudinal displacement, and a eross-piece
secured rigidly to said secondary coil and
threaded upon said screw, substantially as
deseribed and for the purpose set forth.

5. In a device of the type desecribed, com-
prising an induction-coil the secondary coil
whereof is movable into and out of the mag-
netic field of the primary coil, the combina-
tion with the secondary coil of a serew in the
axial line therecf, means for rotatably sup-
porting said screwand retaining same against
longitudinal displacement, a cross-piece se-
cured rigidly to said secondary ecoil and
threaded upon said screw, an index-finger
projecting from said secondary coil, a gage-
plate, and means for supporting said gage-
plate adjacent to said index-finger, substan-
tially as deseribed and for the purpose setb
forth.

6. A device for use in the treatment of dis-
eases,comprising primary and secondary coils
adjustable one relatively to the other, a multi-
polar switeh comprising a series of pairs of
terminals, contact-blades connecting the ter-
minals of each pair, the circuit of each of
said primary and secondary coils including
one pair of terminals and their contact-blade,
and means foropening said switch upon ab-
normal voltage occurring in said transformer,
substantially as described and for the pur-
pose set forth.

7. In a device of the class described com-
prising a box having a cover, an induetion-
coil within said box the secondary coil where-
of is movable into and out of the magnetic

i)
<>

field of the primary coil, the combination
with said box, of a cross-bar secured to and
baving a threaded perforation in the axial
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line of said secondary coil, a rotatable screw -

having a shoulder and a milled head at its up-
per end and projecting downwardly through
said socket and threaded into the perforation
in said cross-bar, an index-finger projecting
fromn said secondary coil through a slot in
the adjacent side of said box, and a slotted

gage-plate coinciding with the said slot, sub--

stantially as described and for the purpose set
forth.

8. The combination with a eircuit to be pro-
tected, of a safety device consisting of an elec-
tromagnet, and an automatic switeh in mul-
tiple with the circuit to be protected, said
electromagnet being wound to attract its
armature only upon voltage oceurring in said
cireuit to be protected in excess of the maxi-
mum voltage desired said electromagnet be-
ing in shun® with said eircuit to be protected
and an operative connection between the
armature of said electromagnet and said
switch whereby upon the attraction of said
armature the switch will open, for the pur-
pose set forth.

9. The combination with a eircuit to be pro-
tected, of a safety device consisting of an elec-
tromagnet, an automatic switch in multiple
with the circuit to be protected said electro-
magnet being wound to attract its armature
only upon voltage occurring in the circuit to
be protected in excess of the maximum vol-
tage desired, said electromagnet being in
shunt with said circuit to. be protected, a
spring tending to open said switch, means re-
taining said switch closed against said spring,
and an operative connection between the
armature of said electromagnet and said re-
taining means whereby upon the attraction
of said armature the switch will open, for the
purpose set forth. '

10. The combination with a device for the
treatment of diseases, of a safety device con-
sisting of a solenoid, a base-plate, means for
securing said solenoid adjustably to said
base-plate, an automatic switch in the pri-
mary eircuit of said transformer, a laminated
core within said solenoid, and an operative
connection between said laminated core and
said switch whereby upon the attraction of
said core and drawing in thereof by the so-
lenoid the switeh will open, substantially as
described and for the purpose set forth.

In testimony whereof we have affixed our
signatures in presence of two witnesses.

GEORGE HAGAR HILL.
SYDNEY GEORGE BROWN.

Witnesses:
WiLLiAM P. McFEAT,
FRED J. SEARS.
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