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To all, whom it may concern: 
Be it known that I, RANKIN KENNEDY, a 

Subject of the Queen of Great Britain, and a 
resident of Glasgow, Scotland, have invented 
certain new and useful Improvements in Sys 
tems of Distributing Electrical Energy, of 
which the following is a specification. 
The object of my invention is the distribu 

tion of electric energy from a generating-sta 
tion over a considerable geographical area, 
and the supply of the same to consumers in 
any required quantity and at any required 
potential or pressure. My improved system 
is furthermore designed to combine all the es 
sential advantages of the so-called “direct’ 
or “continuous’ and “alternating systems of 
distribution, being capable of supplying elec 
trical energy in any required form, and for any 
purpose from one group of main conductors. 

In the accompanying drawings, Figure 1 is 
a diagram illustrating an apparatus embody 
ing my invention. Figs. 2 and 3 show cer 
tain modifications of the same, and Figs, 4 
and 5 are theoretical graphic diagrams illus 
trating phases of current produced by the 
Operation of the apparatus. 

Referring to Fig. 1 of the drawings, D repre 
sents a dynamo-electric generator. There are 
two coils or windings A and A* upon the ar 
mature at right angles to each other, and as 
these both revolve in the same magnetic field 
the current generated in the one coil is at its 
maximum at the instant that the other coil 
is at its minimum. These independent alter 
nating currents are rectified by the respective 
commutators C'C', so that two alternating 
pulsating unidirection currents are obtained 
in two circuits, the one being at a maximum at 
the instant the other is at a minimum. From 
the two rectifying-commutators C'C' the two 
pulsating currents pass into the respective 
pairs of main distributing-conductors E, E, 
E, and E by way of the collecting-brushes 
F.F on commutator C and brushes F8F on 
commutator C°. The positive (--) brush F.' 
of commutator C' is connected with the nega 
tive (-) brush Fi on commutator C°, either 
by a conductor directly between them or (for 
the purpose of self-regulation) through a 
thick wire main exciting-coil wound upon 
the field-magnet of dynamo D, as shown at G. 

This connection places the independent arma 
ture-windings A and A* in series with each 
other and with the main conductors E° E, 
(one of each pair.) IX and I are two shunt 
coils for exciting the field-magnet D. The 
excitation produced by the coil G. varies auto 
matically as the load of translating devices 
are connected and disconnected between the 
mains E° and E8. The means of exciting the 
field may be that contmonly employed in al 
ternators-namely, by a separate continuous 
current, instead of the shunt-coils K and L, 
shown in the figure. Translating devices-as 
for example, a storage battery B, a motor M, 
and a motor-generator P-are connected be 
tween main wires E° E, and are energized by 
the two alternately unidirection currents in 
these mains, which passin Series through the 
coils of said devices, and these two pulsating 
unidirection currents in series produce sub 
stantially the same effect as a single continu 
ous current of equal value. 

In supplying the hereinbefore-mentioned 
translating devices B, MI, and P the current 
may be traced as follows: From commutator 
C’ it passes through -- brush F, thence 
through main exciting-coil G. On field-magnet 
D of dynamo, thence through - brush F on 
commutator C°, coil A* on armature, and brush 
F8 into -- main conductor E, and then divid 
ing passes through the several translating de 
vices B, MI, and P, and returns through - 
main conductor E° to commutator C" by way 
of brush F3. It is obvious that by these con 
nections the translating devices B, M, and P 
are in parallel or multiple arc with each other, 
and also that the two armature-windings A 
and A* are in series connection with each 
other and with the external circuit E° E, 
through the several continuous current-trans 
lating devices mentioned. The two alter 
nately-pulsating unidirection currents being 
generated in independent windings in Series 
with each other, will produce the same effect 
as a continuous current upon the several 
translating devices B, M, and iP. The motor 
generator P is shown as Supplying from an 
independent winding a continuous high or 
low pressure local or secondary current to a 
group of incandescent lamps placed in circuit 
with it in multiple arc or otherwise, as shown 

55 

75 

  



IO 

25 

35 

45 

55. 

at Z. Translating devices--such as trans 
former's or motors-when connected directly 
between the mains E' and E° or E and E, re 
ceive one pulsating unidirection current only. 
Such a current is well adapted for an open 
magnetic circuit - inductional transformer, 
having its primary wire connected either be 
tween E' and E° or between E8 and E', and 
will induce an alternating current in its sec ondary circuit. 
A transformer or converter T of the ordi 

nary type is shown between the mains EE, 
and an alternating current, either of lower or 
higher pressure than that of the pulsating pri 
mary current, may be obtained from the sec 
ondary of a transformer or converter, in whose 
primary such pulsating current acts, which 
alternating Secondary current may be ap 
plied to alternating current-translating de 
vices in the usual manner. 
T' is another transformer connected be 

tween the primary mains E" E° and adapted 
to supply from its secondary circuit an alter 
nating current, (induced by the primary pull 
sating current,) which is utilized in an alter 
nating pulsating electric motor T. 
At O is shown an electro-magnet wound 

with two independent coils, which are con 
nected across E" E°and EE", respectively, in 
slich way that the currents traverse the par 
allel coils separately, instead of in series, as 
is the case With connections made across mains 
E°E only. A constant magnetism is thus ob 
tained, or, in other words, the currents act as 
one continuous current upon the core of the 
magnet O. Alternating current-induction 
converters or transformers having double 
windings may also be connected across both 
the mains E and E° and E and E'. In order 
to operate alternating current-transformers 
by this method they are wound, as shown at 
R, with two independent primary coils r and 
r", while the secondary coil ris wound in the 
usual manner. One pulsating unidirection 
current is passed through the one primary 
winding on the transformer or converter and 
the other pulsating unidirection current is 
passed through the other primary winding on 
the same transformer or converter in such 
manner that the pulsating unidirection cur 
rents in the one winding flow in the opposite 
direction to that in which the pulsating uni 
direction flow in the other winding. Under 
the inductive influence of these opposing ex 
citing primary pulsating unidirection cur 
rents, one series of pulsations being at a maxi 
mum in one winding at the instant the other 
series is at a minimum in the other winding 
of the primary circuit, their combined effect 
is exactly the same as that of one alternating 
current in one primary winding, and hence 
ordinary converters for alternating currents 
may be employed in this system by dividing 
their primary coils into two independent 
windings r r", and passing the two pulsating 
unidirection currents respectively through 
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the separate windings, but in opposite direc 
tions. 

Fig.2 shows the mains E" ElEE", supplied by two separate generators in parallel, al 
ranged as in Fig. 1, the connections being ex 
actly the same. 

Fig. 3 shows a modification, in which only 
three mains E" E and E° E are required in 
stead of four, the intermediate double main 
E3 E3 serving as a common return for the 
other two E and E'. In this arrangement the 
shunt-coils IKL are used on the generator, as 
in Fig. 1; but the coil G is dispensed with, 
and connections are made from the brushes 
F8 F8 directly to the intermediate main E° E. 
The translating devices OR T act substan 
tially the same in this instance as in Fig. 1; 
but single-wound translating devices or stor 
age-batteries cannot be operated in connec 
tion with this modified arrangement. 

Fig. 4 is a diagram illustrating graphically 
the action of the hereinbefore-described dis 
tributing system of two pulsating unidirec 
tion currents a, and b, one being at a maxi 
mum when the other is at a minimum, and 
flowing in the same direction, one through 
one coil and the other through another coil, 
wound upon the same core of a magnet or 
motor. Their value, when considered as One 
continuous current, is represented graphi 

75 

95 

cally by the rectangular area inclosed be 
tween the parallel lines : U and acy. Pul 
sating currents, when passed in series through 
one circuit or through a storage-battery, (pro 
vided the pulsations are all of the same po 
larity or direction,) act as a continuous cur 
rent, the rise of the one compensating for the 
simultaneous fall of the other. 

Fig. 5 is a diagram illustrating graphically 
the action upon a transformer of two pulsat 
ing currents, one at a maximum when the 
other is at a minimum, as represented by the 
curves a, and b, the one flowing in one coil in 
the opposite direction to the other flowing in 
another coil. Both coils, acting upon the core 
of a common transformer, produce the same 
inductive effect as an alternating current, as 
represented by the thick alternating result 
ant line c c c, acy being the Zero-line in each 
of these figures. 
I claim as my invention 
1. In a system of electrical distribution, two 

armature-windings which alternately traverse 
the same or similar magnetic fields, whereby 
alternating electrical pulsations of unlike 
phases are induced in the respective wind 
ings, in combination with independent pairs 
of main conductors, independent commuta 
tors whereby the alternating pulsations in 
duced in the respective windings are rectified 
before traversing the respective pairs of main 
conductors, a conductor directly uniting one 
positive brush of one with one negative brush 
of the other of said commutators, and trans 
lating devices connected between the con 
ductor connected with the other positive 
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phases are induced in each said winding, in 
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brush of one pair and the conductor con- opposite polarity derived from the other of 
nected with the other negative brush of the 
other pair of said mains, substantially as set 
forth. 

2. In a system of electrical distribution, two 
armature-windings which alternately traverse 
the same or similar magnetic fields, whereby 
alternating electrical pulsations of unlike 
phases are induced in each of said windings, 
in combination with independent pairs of 
main conductors, independent commutators 
whereby the alternating pulsations induced 
in the respective windings are rectified before 
traversing the respective pairs of main con 
ductors, a field-coil the terminals of which are 
respectively connected to one positive brush 
of one and one negative brush of the other of 
said commutators, and translating devices 
connected between the conductor connected 
with the other positive brush of one pair and 
the conductor connected with the other nega 
tive brush of the other pair of said mains, 
substantially as set forth. 

3. In a system of electrical distribution, two 
armature-windings which alternately traverse 
the same or similar magnetic fields, whereby 
alternating electrical pulsations of unlike 

combination with translating devices having 
two independent coils acting conjointly upon 
a core common to both, one of said coils being 
traversed by one and the other by the other 
of the sets of pulsations induced in the re 
spective armature-windings, substantially as 
set forth. 

4. In a system of electrical distribution, two 
armature-windings which alternately traverse 
the same or similar magnetic fields, whereby 
alternating electrical pulsations of unlike 
phases are induced in each said winding, in 
combination with translating devices having 
two independent magnetizing - coils acting 
conjointly upon a core common to both, one 
of said coils being traversed by pulsations of 
one polarity derived from one of said arma 
ture-windings and the other by pulsations of 

said armature-windings, whereby alternate 
magnetism is induced in said core, substan 
tially as set forth. 

5. In a system of electrical distribution, two 
armature-windings which alternately traverse 
the same or similar magnetic fields, whereby 
alternating electrical pulsations of unlike 
phases are induced in each said winding, in 
combination with translating devices having 
two independent magnetizing - coils acting 
conjointly upon a core common to both, said 
coils being traversed by pulsations of unlike 
polarity derived alternately from said arma 
ture-windings, respectively, whereby contin 
uous magnetism is induced in said core, sub 
stantially as set forth. 

6. In a system of electrical distribution, two 
armature-windings which alternately travel'se 
the same or similar magnetic fields, whereby 
alternating electrical pulsations of unlike 
phases are induced in the respective windings, 
in combination with independent pairs of 
main conductors, independent commutators 
whereby the alternating pulsations induced 
in the respective windings are rectified be 
fore traversing the respective pairs of main 
conductors, translating devices connected be 
tween the positive and negative main con 
ductor of each of said pairs, translating de 
vices connected between the positive con 
ductor of one pair and the negative conductor 
of the other pair of said main conductors, and 
translating devices having two windings, said 
windings being independently connected be 
tween the respective positive and negative 
conductors, respectively, substantially as set 
forth. 
: In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

RANKIN KENNEDY. 

Witnesses: 
W. R. M. THOMSON, 
JOHN SIME. 
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