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To all, whon, it naif concern. 
Be it known that I, RANKIN KENNEDY, a 

Subject of the Queen of Great Britain and re 
land, and a resident of Glasgow, in the county 
of Lanark, Scotland, have invented certain 
Improvements in Alternating-Current Trans 
formers or Induction - Coils, of which the foll lowing is a specification. 
In the usual forms of transformers and in 

duction-coils for transforming alternating cur 
rents of electric energy from low potential to 
high potential, and from high potential to low 
potential, for lighting or heating purposes, the 
magnetic iron Organ portion of the transformer 
is magnetized alternately in opposite direc 
tions, the flow of magnetic force is reversed in 
direction with every reversal of the direction 
of the alternating current. This reversal of 
the magnetism, which is very rapid, as often 
Over two hundred reversals are made per sec 
Ond, consumes energy which is converted into 
heat in the iron, and this heat is a source of 
trouble and often destroys the insulation of the 
coils of Wire in the transformers. To obviate 
this heating and loss of energy, according to 
my invention, I construct transformers in such 
a manner and operate them by currents of 
electric energy SO arranged that no reversals 
of magnetism occur in them at all. For this 
purpose I wind the transformers with two cir 
cuits-a primary and a secondary--for the al 
ternating currents, if the usual manner, and 
by my improvements I use a third circuit for 
the circulation of an independent current flow 
ing continuously in one direction, and this con. 
tinuous current has for its object the initial 
magnetizing of the magnetic iron organ por 
tion of the transformer continuously in one 
direction. This initial magnetism may be in 
duced in the magnetic iron organ or core of a 
transformer by other well-known means than 
by a circuit or coil of Wire and a continuous 
direction current of electric energy. Thus an 
electro-magnet or a permanent magnet may 
be employed as the means of giving the neces 
Sary initial magnetism to the magnetic iron 
Organ or core. 

In carrying my invention into practice I 
may apply my improvements with great ad 
vantage to any form or construction of induc 
tion-coil or transformer by using a third wire 

or circuit, through which flows a current of 
electric energy in one direction. This third 
continuous - direction current circuit may be 
wound side by side either over, under, or be 
tween the two alternating-current circuits of 
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rounds or is surrounded by the magnetic iron 
organ and magnetizes that organ efficiently. 
The effects or working of this method of wind 
ing induction-coils or transformers I explain 
thus: The continuous current in the third cir 
cuit raises the iron organ of the transformer 
to a high degree of magnetism in one direc 
tion. The alternating current in the primary 
wire of the transformer alternately raises and 
lowers the degree of magnetism in the core or 
iron organ of the transformer, but never re 
verses that magnetism in direction. When the 
current in the primary wire is in the same di 
rection as the continuous current, the magnet 
ism in the iron organ rises in intensity. When 
the current in the primary wire is in the Op 
posite direction to that in the continuous-cur 
rent circuit, the magnetism in the iron organ 
is reduced but not reversed, and the strengths 
of the currents are so balanced and the nun 
ber of turns in each circuit are SO proportioned 
that the magnetism in the iron organ falls to 
zero, but not below it, and rises to a maximum 
with the alternating currents when full work 
is being done by the transformer. 
The continuous currents may be supplied 

to the third-wire circuit by a continuous dy 
namo-electric machine or by a shunt from the 
generator which excites the field-magnets of 
the alternating-current dynamo which sup 
plies electric energy to the primary wire in 
the circuit, or from other convenient source 
where direct currents are generated. 
In the accompanying drawings, Figure i is 

a front sectional elevation in perspective of a 
complete transformer or induction-coil con 
structed in accordance with my improvements. 
a b is the primary wire, which is supplied with 
alternating currents of electric energy from a 
dynamo-electric machine or generator; c. d, 
my new arrangement of wire for supplying a 

primary and secondary wire, provided it sur 

the secondary wire or circuit of the trans 
former. 

Fig. 2 shows a longitudinal elevation of the 

continuous current of electric energy, and ef 
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Tent dynamo, and F a small separate continu 

magnetic iron 9 gall polition or core A of a 
transformer, having coiled round it the pri. 
lmary Wire C b, which may be supplied with 
an alterilating Or ill termittent current of elec 
tric energy; ed, my new arrangement of wire, 
through which a continuous current is trans 
mitted, and ef the secondary wire or circuit, 
in Which an alternating current is induced. 

Fig. 3 shows an elevation of the magnetic 
iron organ or core A of a transformer, having 
Coiled round it the primary wire (, b and sec. 
Ondary Wire or circuit ef, and my new ar 
rangement of third wire c d coiled round the 
pole-pieces B B to form an electro-magnet for 
the purpose of acting as a conductor to pre 
Vent the reversal of the magnetism in the core 
A of the transformer, as in the former figures. 

Fig. 4 shows an elevation of the transformer 
iron core A and primary and secondary con 
ductors C. b and ef, as in Fig. 3, but in which 
a permanent lmagnet, C C, is used as the con 
ductor for preventing the reversal of the mag 
netism in the transformer-core A. 

Fig. 5 is a general view showing my im 
provements applied to a practical system of 
distribution of electric energy in which a main 
transformer is used. In this arrangement, D 
is an alternating dynamo, E a continuous-cur 
OuS-Current dynamo which excites the field 
magnets of both the dynamos D and E through 
the Wire D. A is a main transformer, round 
which is coiled a primary-wire circuit, a b, 
from the commutator-brushes of the alternat. 
ing dynamo D. e. f is a secondary-wire circuit 
Which Supplies alternating currents of electric 
energy, induced by the primary wire a, b, to 
the Secondary generators and translating de 
vices or glow lamps grouped in parallel are at 
G between its conductors. c dis my improved 
third-wire circuit wound round the maintrans 
former A, and through which passes a continu 
Ous Current of electric energy from the com 
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mutator-brushes of the dynamo E, and this 
circuited prevents any reversal of the mag 
netism in the main transformer A. 
The dotted lines D" in Fig. 5 indicate how 

the field-magnets of the alternating dynamo D 
can be excited by a current from the continu 
ous dynamo E and my new third-wire circuit 
cd supplied with a continuous current of elec 
tric energy as a shunt from the commutator 
brushes of the dynamo E, the dynamo F being 
not required under this arrangement. 
What I claim is 
1. The combination of a generator of alter 

nating currents with a main transformer hav 
ing its core continuously magnetized in one 
direction, and having its primary circuit re 
ceiving an alternating current and with trans 
lating devices in its secondary circuit. 

2. The combination of a generator of alter 
nating currents and a transformer having a 
primary circuit receiving an alternating cur 
rent, a secondary circuit, and translating de 
vices in the latter, with a third conductor of a 
continuous current controlling the magnetism 
of the transformer-core, substantially as de 
Scribed. 

3. A main transformer wound with primary 
and secondary conductors, and also with a third 
conductor for a continuous current, in combi 
nation with an alternating-current generator 
supplying an alternating current to the pri 
mary and a continuous-current generator Sup 
plying a continuous current to the third con 
ductor, for the purpose set forth. 

In testimony whereof have signed ny name 
to this specification in the presence of two Sub 
scribing witnesses. 

RANKIN KENNEDY. 
Witnesses: 

W. R. M. THONISON, 
JOHN SIME. 

Both of 96 Buchanan Street, Glasgow, Scotland. 
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