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3 Claims.

This invention relates to improvements in and
to electrically-operated motor vehicles, There are
in electrically-operated motor vehicles a number
of teatures which it is necessary to study closely
if such & vehicle is to be & success, the chief of
which features is probably the conservation of
energy by utilising as much power as possible
which would normally be wasted in overcoming
the resistance to propulsion of the vehicle.

The object of this invention therefore is to
provide a battery-driven vehicle wherein a sub-
stantial reduction of losses is effected.

According to my invention each wheel which
is to be driven is provided with an independent
dynamotor which is, when the vehicle is being
driven forward, supplied with the necessary driv-
ing current and which operates when the vehicle is
running free to charge the batteries, to act as a
brake, or to do other useful work.

A feature of the invention is the incorporation
of a dynamotor within each wheel which is to be
driven. A further feature is a particularly ar-
ranged electrical control arrangement whereby
the regenerating effect is brought into circuit

when the dynamotor is to act as a brake. Fur- _

ther features of the invention will be apparent
from the following description which is to be made
with reference to the accompanying drawings in
which is shown an embodiment of the invention
showing it applied to a battery-driven road car.

In the drawings

Fig. 1 is a-view of the driving part of a wheel
with the front cover and supporting plate and the
tyre and tyre carrying rim removed but leaving
the brush-carrying block which revolves with the
cover plate In place.

Fig. 2 is & central horizontal cross section of the
driving part of the wheel.

Fig. 3 is a somewhat schematic sectional view
showing a vehicle ineogporating the invention, and

Pig. 4 is a circuit diagram of the vehicle illus=
trated in Fig. 3 showing electrical drive applied
to the two rear wheels only.

The wheel as illustrated parucuxarly in Figs. 1
and 2 comprises an outer revolvable rim or field
yoke § over which the tyre-carrying rim of the
wheel is adapted to be positioned. A rear plate 2
and a front plate 3 locate the rim i about & fixed
axle 4, a bearing 5 being disposed between the
plate 2 and the axle 4, and a bearing 6 being dis-
posed between the front plate 3 and the axle 4.

Pixed upon the axle 4 so it cannot revolve
thereon is an armature 8 comprising a support 9
which carries upon it laminations 10 which are
slotted to take the armature windings fi. The
laminations are clamped in place between a flange
1§ upon the support 8 and a flange {5 held upon
such support by means of the bolts 16.

‘The armature support § together with the inner
bearings 5 and 6 are locked in place upon the
axle § by means of a key and lock nut 8.
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The plates 2 and 3 are locked securely to the
field yoke | by means of bolts 19.

Carried upon the support 9 is a commutator 2{
which is associated with the armature, this com-
mutator taking any usual or approved form and
being adapted to be engaged by brushes carried
upon a plate 22 which is secured by means of bolts
23 to the front plate 3 of the wheel.

The field coils 25 of which there are ten each
comprises a core 26 and two windings 27 and 28
respectively the windings 27 being a series field .
winding and the winding 28 being a regeneration
winding.

A wheel constructed as described can. operate
as a self-contained unit, the armature 8 being
non-rotational and the field yoke [ revolving '
about same-and providing the drive and when
applied to a vehicle as shown in Fig, 3 such wheel
is simply secured over the axle 4 and connected
into an appropriate electrical circuit for instance
that shown in Fig. 4 of the drawings. The cur-

. rent is taken to and from the wheel through slip
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rings 29.

In the vehicle shown in Fig. 3 the battery cra.dles
are designated 30 these being disposed beneath
the front seat 31, the back seat 32 and the luggage
space 33.

The rim 35 upon which the tyre 36 of the wheel
is secured is positioned over the field yoke | of
the dynamotor and fits back against the flange 37
of the rear plate 2, the rim being locked in place
by suitable clips such as that shown in Fig. 2 and
designated 38.

The front wheels 40 are supported upon a suit-
able axle 4i and are provided with friction brakes
42.

Referrmg now to the circuit shown in Fig. 4.
In this the one dynamotor is designated 45 and
the other 46, each comprising an armature 8, se-
ries winding 27 and regenération winding 28, The
batteries which are arranged in two sets are des-
ignated respectively 47 and 48. A selector switch
49 controls a main switch gear 50 which effects
the necessary changes in the circuits to provide
for different running speeds and for the regenera-
tive braking, while an electrical braking con-
troller 50 controls the amount and time of re-
generation, and a clutch control 62 permits the
dynamotors to be started off slowly or otherwise
run at intermediate speeds when such is required
for short periods. 53 represents a cut-out which
prevents the batteries from - driving the dyna-
motors when insufficient regeneration voltage is
available to cause charging of the batteries.

The switch gear 50 comprises four banks of
solenoid-operated switch means 55, 56, 57, and
58, the movable arms 59 of all of these being linked
in any usual manner to be operated by means of
their respective solenoids 69 and 6!, the solenoids
66 moving the arms 59 in one direction and the
solenoids 6f moving them in the opposite direc-
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tion, the switches being of the type which auto-
matically retain the position into which they are
moved by the solenoids without the necessity of
maintaining a current flow through the winding
60 or 61. The switch bank 55 includes a double
pole sectjon 63—64 which serves to cut off the
solenoids 60 or 61 immediately they have moved
the switch banks to position.

" The selector switch 49 has five positions desig-
nated 65, 66, 67, 68 and 69, these positions giving
the following motor connections.

When the slider 10 is set to connect the circuit
member 11 with the contacts at the position 65 the
solenoids 60 of the switch banks 55 and 5T are mo-
mentarily energised to cause the arms of such
banks to move over to the opposite position to that
. shown in Fig. 4 whereupon it will be seen that
the two motors 45 and 46 have their field wind-
- ings 27 in series with the armatures 8 while such
motors are .themselves in series and connected
across the batteries 47 and 48 which are in par-
allel.

When the slider 10 is set to position 68 the
switches are as shown in Fig. 4, this position cor-
responding to neutral in which no drive is being
applied to the motors.

In passing from the position 65 to 66 the fur-
ther slider 13 which moves in synchronism with
the slider 10 has momentarily coupled the cir-
cuit member 14 to one of the contacts 15 this re-
sulting in an impulse being transmitted through
the member 64 of the switch bank 55 to all of the
solenoids 61 pulling the switch arms 59, 63 and
64 over to their neutral position.

In the position designated 81 only the switch
bank 55 is pulled over so that the circuit remains
the same as that referred to in the first drive
with the exception that the direction of the cur-
rent through the armatures is reversed relatively
to the series flelds so that the means are driven
forwardly. Owing to the two motors being in se-
ries and the batteries in parallel a low power drive
only results which is suitable for starting or for
slow running.

When the selector is set to the posmon indi-
cated by 68 the switch bank 58 is pulled over as
well as the switch bank 55, thus while maintain-
ing the series connection of the two motors the
battery connection has been changed from par-
allel to series, this applying a double voltage to

- the motors and resulting in greater power heing
developed by them.

In the final position, that indicated by 69, the
switch bank 56 is also moved over, this changing
the connection of the motors 45 and 46 to a par-
allel connection with the result that the motors
in parallel are across the batteries which are in
series, thereby developing the maximum power
of the unit.

It will be appreciated that each time the slider
10 of the selector switch 49 is moved from one to
another of its positions the synchronously moving
slider 13 engages one of the contacts 15 and re-
turns the arms of any of the displaced banks of
switches 55, 56, 87 and 58 to their neutral posi-
tion which is the position in which regeneration
can take place.

For regeneration to take place the slider 18 of
the switch 51 mu3t be moved to couple the cir-
cuit member 19 to one of the series of contacts 80,
this completing the circuit through the regenera-
tion windings 28 of the two motors 45 and 46, the
output being regulated by the position of the
slider 18 relative to the resistance 81 which de-
creases in value as the slider 78 progresses along
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the contacts 80. In this way the amount of brak-
ing and consequently the amount of current re-
turned.to the batteries can be progressively con-
trolled so that the effect of the braking is very
similar to the usual mechanical braking.

When the switch is in the braking position the
batteries are in parallel while the armatures 8 of
the two motors 45 and 48 are themselves in se-
ries and across the batteries, the one winding of
the cut-out 53 being across the armatures. The
regeneration windings 28 of the two motors 45
and 46 themselves are in series and are connected
across the batteries through the other winding of
the cut-out 53, the cut-out being arranged to pre-
vent discharging of the batteries through the
motors when the output of the motors then act- -
ing as generators is too low to provide the cor-
rect potential difference between the motors and
the batteries.

Moving synchronously w1th the slider 18 is a
slider 82 which when regeneration is to take place,
that is to say when the slider 718 is moved to en-
gage one of the contacts 80, connects the circuit
member 83 to the member 84 which is in parallel
with the aforesaid contacts 15 so that .if regen-
eration is desired at a time at which the selector
switch 49 is in any of its driving positions the
switch banks 55, 56, 57 and 58 are automatically
returned to their neutral position by movement of
the control 5. When the control 51 is in its in-.
operative position which is that shown in the
drawings the slider 82 contacts with the segment
85 and completes the circuit to the switch arm 63.

The resistance control §2, which will be herein
referred to as a clutch, and which comprises a cir-
cuit member 88, slider 89, contacts 80 and resist-
ance 91 serves to increase the circuit resistance
when the slider 89 is moved over from the posi-
tion shown in Fig. 4 in which the resistance is
bridged out. - Movement of the slider in a clock-
wise direction includes more of the reswtance L]]
in the circuit.

The slider 92 which moves synchronously with

_ the slider 89 normally bridges the two circuit

members 93 and 94 but serves the purpose of al-.
lowing the selection of any position for the slider
10 of the selector switch 49 without energising the
motors, this being effected by moving the clutch
to its fully out position that is its clockwise ro-
tation whereby the slider 92 ceases to bridge the
circuit members 93 and 94 and cuts off the power
from the circuit members Tl and consequently
from the solenoids 60 of the control switch 50.

The selector switch A9 .which may be of any
usual construction is preferably mounted adja-
cent the steering column and is provided with a
lever 96 whereby the positions may be selected.
The regeneration control SI is preferably op-
erated by means of a brake. pedal 97 which has
the same location as the normal brake pedal in a
vehicle. The pedal 97 can be associated with an
arm 98 which operates the ordinary mechanical -
brake 42 of the wheels when the maximum or
nearly the maximum electrical braking in is op-
eration.

The clutch 52 is also operated by a foot pedal
having a position corresponding to that of the
norma]l clutch pedal in a vehicle.

The switch gear 50 is carried in the box 100.
By the use of a plurality of dynamotors a number
of advantages are achieved the first being that
each wheel is provided with independent opera-
tion so that a differential effect may obtain be-
tween the wheels but with the advantage that
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when one wheel is retarded the other still main-
tains its drive, another advantage being the pos-
sibility of utilising the dynamotors as controlling
means such as by connecting them in series or in
parallel or by connecting the flelds in series or
in parallel, the arrangement thus making the
control of the units very flexible and permitting
a high efficiency to be obtained by eliminating
normal .controlling resistances or other similar
means which are in some systems essential to
enable effective power and speed control to be
obtained. ‘

The use of dynamotors in electrically-operated
vehicles wherein the driving power is wholly or
chiefly supplied by batterles is of the greatest
importance and results in a substantial saving of
electrical power and also a reduction of normal
mechanical wear which would take place if the
vehicle did not use dynamotors.

The saving in power is effected principally by
the use of the dynamotors for regenerative brak-
ing purposes according to which the momentum
of the vehicle is used on all possible occasions to
feed back generated current to the batteries which
normally drive the vehicle. "It is found when op-
erating a regenerative electric vehicle that a
much increased performance can be obtained
firstly in that greater range is possible owing to
the recovery of power which would otherwise be
dissipated, and secondly that higher speeds can
be obtained because it is possible to draw more
current for peak loading periods if such is re-
quired, the additional current draw being com-
pensated by the recovered power during the re-
generative operation.

The reduction of mechanical wear and ineffi-
ciency results chiefly by the elimination of the
usual differential gear which it is necessary to use
when driving two wheels of a vehicle from a single
motor. The gear losses in a differential are con-
siderable particularly once wear of the gear faces
has taken place, and losses are also occasioned by
the number of additional bearings and the length
of the shafts which require to be driven. If the
motor runs at a higher speed than the wheels,
as Is customary in the electrical practice used
heretofore, regeneration would not take place at
the same efficiency as happens when dynamotors
directly coupled to wheels are used for the reason
that gear losses when driving from a larger crown
wheel to a gear pinion are much higher than
when driving a smaller pinion by the motor.

The reduction of mechanical wear also results
by the elimination of the ordinary friction brak-
Ing means which it is necessary to utilise when no
dynamotors are used. FPriction braking is of
course well known as a source of high loss in
motor vehicles whereas regenerative braking
which is itself of a more conveniently used nature
hes the effect of effecting a saving when in opera-
tion by feeding power back to the driving batteries
of the vehicle.

The incorporation of the dynamotors in the
wheel itself results in a low speed unit of high
efficiency and low wear.

Instead of applying the invention to a motor
vehicle of the type shown in the drawings its use
may be extended to a vehicle in which more than
two of the wheels are driven or in which only one
of the wheels requires to be driven, for instance
a cycle.

The dynamotor instead of being built directly
into the wheel may be built as a separate unit
and be coupled thereto by & shaft or other means
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with or without flexible couplings between the
dynamotor and the wheel,

A factor which it is necessary to remember
when considering battery-operated vehicles is
that the total amount of power available from a
battery of given capacity is higher as the current
consumption is lowered so that any saving in pro-
pulsion power not only has the effect of reducing
the amperage draw during the run of the vehicle
but also renders the battery operation more effi-
cient owing to such lower draw and consequently
in this way further increasing the mileage which
can be obtained on a battery charge.

What I claim is:

1. In electrically-operated motor vehicles im-
provements comprising; a plurality of wheels ar-
ranged to be driven, a dynamotor forming an
integral part of each such wheel, batteries asso-
ciated with the said dynamotors, switch banks
connecting the dynamotors with the batteries,
solenoids actuating the switch banks, a selector
switch to energize the solenoids, switch members
to disconnect the solenoids from the batteries
immediately the switch banks have been moved
to any position, a braking control to also energize
the solenoids, electrical circuit connections be-
tween the switch banks and dynamotors and bat-
teries to control the operation of the dynamotors
as motors according to the position of the selector
switch or as dynamos to charge the batteries ac-
cording to the position of the brake control, and
resistance means adjusted by the braking control
to control the extent of the braking.

2. In electrically-operated motor vehicles im-
provements comprising; a plurality of dynamo-
tors arranged one in each wheel which is to be
driven, batteries associated with the said dyna-
motors, electrically-operated switch banks ar-
ranged to have a neutral position in which the
dynamotors may act as dynamos each switch
bank in its other position controlling the dyna-
motors as driving motors for the vehicle, selector
means to actuate the switch banks to give dif-
ferent driving speeds of the dynamotors, a brak-
ing control associated with the switch banks to
return all switch banks to their neutral position
immediately the braking control is actuated and
to complete the dynamo circuit to effect braking
and charging of the batteries, and resistance
means actuated by the braking control to increase
the braking effect as the braking control is pro-
gressively moved from its off to its on position.

3. In electrically-operated motor vehicles im-
provements comprising; a plurality of dynamo-
tors arranged one in each wheel which is to be
driven, batteries associated with the said dyna-
motors, electrically-operated switch banks ar-
ranged to have a neutral position in which the
dynamotors may act as dynamos each switch
bank in its other position controlling the dyna-
motors as driving means for the vehicle by ar-
ranging the motors in series or in parallel and
sections of the batteries in series or in parallel
for controlling the driving speed of the dyna-
motors and reversing the drive, selector means to
actuate the switch banks to give the different
driving speeds, and a braking control associated
with the switch banks to. return all switch banks
to their neutral position immediately the braking
control is actuated and to complete the dynamo
circuit to effect increased braking and charging
of the batteries as the braking control is progres-
sively moved,

JOEN EARL BOWKER.
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The Story of the Battery.
oy John m,30wKer.

It 1s dirricult to kmow where to pegin this story, oecause ¢velis
which happened many years detore had & wost important bearily on Lhlis KE
work, However I will cover these events brierly so tnat sufliicleut
will be lnown to see the connection,

Around 1930: 1 was invited to raris as the guest of a lurge a-day
astablishment, During my stay there I haa the privilege of weeting
Madame Curie, In the course of & discusslon concernliy Australian
Kadium, I gathered thet Madane was concerned withh radiwa solely ror
medical purposes., The subject was somewhat involveu, out it is sufricilel
to say that I retained & distinect impression that the use of atomic
energy ror any other purpose was unthinkable,

When I retumed to Australia I commenced the production oI a-iay
sgulpment, Despite terrific opposition from overseas iamport companies,
we managed to get a trootdng, Al'ter several years,all scemeu well,
when, out or the olue, we were raided by the custums, acting, as tiey .
sald,on introruation from an un-uamea source., They removed all oI our W
papers and we were lert with an impossiole situation, alter mouths oI
wrangling with thekr ofricers, we were rinally told that we had obuen mBXa@
cleared, and would not hewr frowm them again. However, my OUsiness was
ruined, as was my health, for I developed duodenal ulcers, wnich
incidentally I carried with me for the next 25 years, wheid a surgeou
removed part or the stomach containing the ulcers, I was tola that my
physical condition was so Dad that 1t was not likely that the operabion
woula be successtful, But fortunately ror me, I can say LD years later
that it was successriul,

When the war started my healfh was vary bad, I went L0 uoctors anu
was told that I had developed an x-ray wenenia, and hao to leave the
x-ray tield. In fact they gave ine twelve months to live, I hau a young
fanily and was wondering what to do when a man came Irom adelalde to
supervise the conversion ot petrol cars to electric. I knew Little of
the supject but "beggars can't be choosers", so I decided to glve it
& gol.My health was poor, but, somehow, I didn't believe the vocta s'
veraict, I arrived and soon learned that the project was hopeless.

I viewed the batteries available - size, weight ana cost = ana when

I measured the energy required to drive their cars al 20 Mepelley 1

Tound that to travel ror %0 miles at that speed, woula requlre & XX&aakim
traction battery ot 2,000 los weight, and aobout £800 in cost, weignt,
size anud cost ruled it out completely. I selecteu automotive onatleries;
they weighed 1,000 lbs, were half the size, and cost aoout 850,

éqt even with this set-up the results were unsatisfactory, so I
reluctantly informed my backers that the project was still-born.
Whereupon they asked it it would be better ir I ouilt a car specially
tor clectricity. I told them it would e twice as 500d,. 50 1 Dpegan
the task of building khRexmaxr & car in a wilking shed, with the nelp or
three tine: chaps. Betore inuny people, incluaing represcutatives or
the Adelaide University and the RACV, the car was Iluishou aild testeua,
It gave a pertformance of 100 miles at 30 m.p.h, The clalm to & worla
record was never challenged,

~ But after some months of testing we learnea the sad truth; the
car odatteries were useless, as they had a lite of only a couple or XNIRER
months, when usea for traction,

Wnen I examined them, and tound thatthe deep cycling had just
"melted" the plates, I had to inform my backers that we had really
come to the end. I returned to delbourne in 1945 anu did some more
work on the battery, The atomic boab went oftf azna the Wal eliacd,
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So did all interest in elecuiric cars. It was at this point where 1 made
& vital decision., I decided that the future would bring & energy crisis,
pecause of the wasteful use o ruels, and that the petrol cur would prove
unsuitable, Having previously investigutea all possible alternatives, 1
believed the electric car with a suitable battery was the alswer, Not
long before this, General lotors oI America, had oftered £10,000 to
anyone who could meke a battery with 40 watt hours to the pouna, with a
life of three years, But when I looked up the oest book on ovatteries,
I found that the highest capacity possible from a car-type baliery was
only 21.4 watt hours to the pound,

Only a new type of reaction could win that £10,000, However, oune thlig
puzzlea me, I had built & cell for the army Inventions uvirectorate,
ilhen tested, it gave over 30 watt hours to the pound., It used airrtercul X
type or plates and separators from the conventional cell, Luter, when 1
saw & Japanese Midget suomarine, which had been captureu, ana was O
show in ielbourne, I noted that the batteries which had busted and
spilled out their plates, were based on the same principle as mine,
The lite of my cell was ofly a few cycles, but I had learut that
capacity was influenced by many.things not included in standard
oatteries or text-books,

And so had someone in Japan, but only in two‘aspects oI those usea
in my cell, :

Then came the wave of atomic forecasts of power ror industry.
A Utopla was promisec, ald cven world-ranking scilentists were jolulug
in the clamour. Then I saw something which rrighteneu ume - & war Ld
shortage of sal'e fuels turning to atomic power and thereby oringlng iato
the world & danger which could not be overstated.

As the petrol car was the big wester or fuels, if we hau an clectric
car we would divert attention away rrom dalgeTous nuclear power,

S0, on this kind or reasoning, I declded to tackle the battery

problem with all the errort I could nake, I had successtully developed

o medical, infra-red lamp, which was to provide me with the means Lo

continue to work on the battery ror 3Q years, ouring that tlme, we sold

over one hundred thousand of these lamps. My Iirst success wad whed I

built & cell for Dunlops to test, They did so, out were not very Impresoe
) e

I brought the cells home and put them away in a cormer. Twelve months

later'I found that they were still alive. Why had they held their charge?
I believed I knew.

Here was my first break-through! In the @untime I had duilt o slx-xal
volt ovattery. I tested it at the uelbourne Techuical wchool.(now toe
Royal Melbourne Institute of Pechnology). It was aboutl half the weli il
.y size of the standard six-volt car oattery or the period. I took 1v
to punlops and Mr Blackwood (later sir gfobert) was lmpressed out his
technical manager was not, so again I had drawn a blenk,

I remember saying to him, "Plastic boxes are Lighter auu more praclls
xaki®m -cal than rubber", which he countered with, "Our DOXxes are¢ Bat €
from rubbish and you can't get anything cheaper than that',

Ten years later they were making them with plastilc boxes, 1 tried
to get & Jydney firm to muke up plastic separators; they were not
impressed, but their manager was, as he went to ungland, ana later
returned with & plastic separator which gpelt the doom of the woodel
separator,

around this time, Lucas (Vic.) became interested in my work, aad
gave me a workehop and an assistant to make up my plates, after a
couple oI years they called it a day. around 1967 I was invitea to
Sydney by a friend, Dr ‘Wickham Lawes, to mesthk oirector or aul anglish
3attery rirm who were interested in my work. I took soue platles wilin e,
and he reaully agreed to test then for me,

4
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I wanted a life test. This is & long and expensive undertaking.
Atter a first fallure, I finally obltained what I hed clalmeu wes posslbdle
- & ovattery with the capacity of an automotive baltery ror weight,
but with the life or & traction cell,

30, once more I returned to Dunlops. This time they were really
interested, and bought my patent and comnenced to carry out tests, but
al'ter a couple of years they decided to back out, It was at this tiaoe
that lir Jumes king became interestea in my electric car. But tile car wat
gseless without the pattery, Dunlops wbdication enableu him Lo tuke over
the dattery, so all was well.

It was not long after this that I made my rinal oreak-tiarough,
In one stroke I was able to double the capacity and double the lire,
This was coumpletely opuosite to accepted ideas on the suoject.

I built & cell and had it tested at the Monash University. The test
confirmed my claims, but when we wented udonash to continue, they put up
impossible conditions, ‘I _had to disclose the secret or uy bdattery.

We had to pay for egulipment worth some thousands, ilr Klng agreea Lo Lis
purchase ot the equipment, but retfused to have me divulge the reasons I0]
my high capacity.

Then, Divine-like Providence came to our aid! Broken :ill, with the XS

t'inest Research Laboratory-in the Commonwealth, orfered to do the tesls

tor nothing. Doctor Johuston weas placed in charge, and we comaencsd
zoout three months' testing, Je used stundard batteries ror couparison
with my cells. Dr Johnston's report was to fully support my work, ald
later, Dr Ward sent a letter contfirming the report. It certaialy

looked as 11 we had broken through, whea I wus lurormed that certeln
elements at the BHP had expressed opposition, A mectlng was arcalged
with threegexperts representing B.H.Peand with ur hing and myscli.

At the conclusion or a -hour meecting, J was Lnrpned thal the wecllug X
was quite satisflied that I could double the capaclity oI the S.d.0. Test,

Ten commenced a series of letters between Mr hing and the 3.id.0. to
determine how much B,H.FY. would be prepared to pay us ror 504 luterest
alter we had proven our claims by tests, 3.H.P. refusca Lo say whal XRx|
they were prepared Lo ao until the actual time came Lo assess the ovalivg

Sensing & oreakdown in the negotiations, I wrote to or wWard, polnting
out my views, and deploring the delays which hau already cost many
months.

I azsked then to declare their intentions within & statea period,
I received & reply that es we didn't trust them they would witadraw
Irom the project,

By & remarkable co-incidence, I received a reply from a Governident X
Department who were going to help me, & few days later, in reply to uy
letter of 22nd January. It took them nearly 4 mounths to reply to any iRXX
letter, which, when it did come, was & request for all the ilurormation
on my battery, requested by ionash and B8.H.P, I realise that iU i
diffricult to assess the value of something you have unless you have all
the inrormation, but does this preclude interested people froum statlig
in advance what they are pepared to pay it all our clalms are proven?

However, Mr King was so impressed with the B.H.p.tects that he
mounted & P.,R. campaign to have my work recognised., equests came Iroi ,
1l over the world for information, When it was sent, back came & furth%
regest, "Please send soOme more",

Finally it began to dawn on us that no matter how good my battery was
no matter how good it made the electric car, the wotld was not interestﬁ
in paying for it, They wanted it ror nothing, and were prepared to ‘
wait until they learnt how it was done, for nothing, lu shovrt, Goveri-
ments and 3ig Business, here aznd azll over the Western world, are so
involved in the petrol car economy, that no mutter ir the netrol cur
?013033 yqu: Qr.the npclear reactors spread radio-activéxy materials
all over the worla, taey prerervtnis ¢ .

“—= 0 changing their aprrosch to power,
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T tried to explain this in wy vook, published in 1948, eutitleu
NTHTS ATOMIN ABE YQUW 4l YOUw, One exanple of this is shown by the
reMuTKable cimllarity of attitude to my work by tae estanolishuent o
21l countries. They all iusisted that they were to be told ow it was
done, It never seemed to occur to anyone of them that knowledge is not
patentable, but only the manner in whiich 1t is applied,

et it be remembered that we were discussing this inveition with
the biggest firms in this country as well as overseasS. It alda ot
oceur to one of them that this was the reason for our reluctailice O
part with the knowledge that it had taken me thirty years to acqulre;
the application of this knowledge to the storage cell would enable
these biyg firas to apply theumselves to invent possibly better®
applications of the principle, twmn I, with ay very limitea roesources,
could.,

1 zm not saying that Big susiness is dishonest, oecausec I have
gever thought this; thgt is why 1 nave worked with them tor sO0 @ally
years. But, when I reachked the stage where I had asccomplighed my long
search, and thut this was made possible by the entry oi Mr king, to Xupz
impart the knowledge, even with patents covering our means Ol uslily
the knowledge, could have made nis investment worthlesse.

Tt wgs wmy purpose in life to build & batiery which would mect tne
requirements or the electric car. Capacity,life, size, welght and cout,
I have done so. The fact that it was coasidered impossiole without tne
discovery of & kew reaction, is ouly another indicatlon of tine
‘restricted vision ol science. A4S T said in wmy book,the application oI
relativity to any problem may produce golutions quite impossible Irou
o 3-dimensional approach. This, I believe, applies tO everything. 1
don't think that wsinstein had & monopoly of relativity L0 any
restrictea tield, Ia conclusion I have to say that tLlue a0ls 1ot statia
still, and I now rind myself too old to see the counclusion of tihls
woTkKa,

iy song, <eoha—end Paul, haie‘learnt petweer—thaes all that I duve
learnt on the battery anda the car. lhaﬁfﬁill be aole to coaplete the
task, providing £heg recelves the nelp, from the Jovernaent and the
public, that I falled to get,

Or, as a friend and supporter, Lr Jickham Lawes, of syndgey, in a
recent letter to Dr Ward of 3,H.r, szid, "In lighter veiln, you aay o¢
influenced by the fact that though ur 3owker finds it hard Lo aake
neadway with his ideas, an electric car based on his 1939 model,
sits on the moon,"

bgu eyt ol bl dotora,
iieloourne, 3148 _ o5rd May, 1970

((Ihave &t veriried Or Luwes last Sentence, Tut—thrs—coor—esslly
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Conventional lead-acid
batteries are the main factor
keeping electric cars off our
roads. But now the new
Bowker cell promises to be
lighter, smaller, more durable
and more powerful, And
there’s even asleek new body
for engine testing.

John Bowher — after 30 years’ research
and development his revolutionary new
leoad-acid battery promises to be an
immensely imporiant hreakthrough in
helping make the electric car g practical
everyday vehicle.

i8  WHEELS, August, 1974

Here are the fist exciting delalls of o
revolutionory new Aussie battery,
Does it promise fo make for an..

Electric CGr

A REMARKABLE NEW battery,
developed by an Australian, promises to
be a tremendously important break-
through in the design, performance and
durahility of the lead-acid battery.

And the battery, developed over 30
years ago by John Bowker of
Melbourne, is intended for a sleek new
electric car, to be used as a mobhile test
bed for the new power cell.

The car has a fibreglass body which is
bonded to the fibreglass and steel
unitary chassis and features front-wheel
drive and all-independent suspension. It
is basically 2 twoseater coupe with
space for two children behind the front
buckets.

No bigger than it need be for an
urhan runabout, the car is about
§200mm (10ft 6in,) long overall,
1350 mm (3 in) wide, and only
1020 mm (40 in.) high, So it is about as
long and wide as the Morris Mini, but
330 mm (13 in.) lower,

Since good aerodynamic efficiency
means that a given amount of energy
will propel & car further or faster, the
Bowker eleciric’s dimensions are delib-
erately compact to give the best possible
performance and range, With it
relatively small frontal area and smoath
flowing lines, the Bowker is designed to
incur a minimum of wind resistance.

John Bowker & no newcomer to
electrics, Achieving an international
reputation for his design work on x-vay
equipment during the 1920s and '30s,
Bowker became interested in electric
cars and built his first in Adelaide in
1940. Weighing about 914 kg (18 ewt),
the car had motors built into the rear
wheels, Bowker's prediction that it
would travel 160 km (100 miles) at
48 kmm/h (30 mph) was widely scorned
— until the car actually ran 157 km
(98 miles) at the prescribed speed.

Today Bowker is confident of
achieving more than 240 km (150 miles)

at 80 km/h (50 mph) with the new ear,
Its projected kerb weight is only 560 kg
(11 cwt), of which the Bowker battery
will account for 226 kg (500 1b) and the
seven kW (nine hp) motor about 45 kg
{100 1b).

Bowker and his financial backer,
James King {of Kings parking station
empire) will probably find a long queue
of prospective buyers for thelr electric
car when it is on the road, but they have
no intention of developing it a5 a
production model — not at this stage of
the project anyway.

Main purpose hehind the coupe, now
in its final stages of construction, is to
have a modern electric car — designed
specifically for the job — to serve asa
mobile test bed for the revolutionary
Bowker battery.

Respecting the confidences of the
project team, we cannoi yet publish
photagraphs or describe the design and
construction features of the prototype
Bowker cells which are to remain under
security wraps untl further fests ave
completed and patent protection is
finalised.

What we can reveal is that the
Bowker cell i designed for large
capacity and extended lfe while
remaining within economic size and
weight tolerances.

Still undergoing extensive tests by
the Blectrical Engineering Depariment
of Monash University in Melbourne, the
Bowker cell already promises to be an
important step forwerd for the lead-acid
concept,

Bowker claims that the battery can
discharge at constant rate for much
longer than usual without voltage drop;
can be recharged ai a rapid rate without
boiling the electrolyte or damaging the
plates; and can be deep-cycled (fully
discharged and recharged) up to 900
times before significant cell decomposi-
tion oceurs.



Although the optimum theoretical
capacity of a lead-acid battery operating
under near ideal conditions has been
caleulated as 21.4 watt hours per pound
(Whilb), actual capacity of the average
modern battery is usually less than half
that figure. About 10 Whilb is consid-
ered the norm.

In tests already performed at
Monash, prototype Bowker cells have
been discharged at constant rate of 11
amps for more than eight hours. The
total capacity was then computed to be
95.5 amp hours and 197.1 watt hows.
As the battery weighed only 10 pounds,
its effective capacity was 19.71 Whilb.

Believing that production cells will
vield more efficient chemical processing
than does the hand-made prototype,
Bowker claims that his battery will have
energy density as high as 30 Whilb.

Apart from having power-weight
ratio about twice that of conventional
batteries, and perhaps three times in
production form, fhe Bowker design
also promises substantial advantages in
energy-volume ratio. The usual figure
for lead-acid cells is about 2.0 kWh per
cubic foot of hattery. Bowker antici-
pates 5.0 kWhjef for his production cell.

What it means is that. assuming the
aims are fulfilled, the Bowker cell will
hoast from two to three times the usual
energy density and up to 2.5 times the
energy-volume ratio. In other words the
battery will be not only more powerful
and durzble, but also much lighter and
smaller; just the soit of thing that is
needed to help make elechric cars a
practical reality.

The basic secret of the new design is
that its plates are thinner than usual,
and there are more of them. Bowker
describes the unit as being a traction cell
with some of the properties of
automotive cells. He believes he has
succeeded in combining — and greatly
tmproving on — the characteristics of

Pictured Above:

While profetvpe examples of the
Bowker batterv gre undergoing exten-
sive testing af Monash University, the
project team s constructing ¢ sleek
coupe which will serve os a mobile test
bed for the new power cell. Car is gbout
as long and wide as o Morris Mini, but

much lower. Light weight and minimum
wind  resistance  will  help  ensure
optimum performance. The unifery-
construction cnassis has fibregluss body,
oll-independent suspension and Jront-
wheel drive. Bowher predicts the range
will be more than 240 km (150 miles) of
80 km/h (50 mph).
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Bowker Electric Car

On YouTube:

https://youtu.be/ZrlejvvisOM

An early model electric car being driven through the streets of Adelaide in the early 1940s.

The car was designed by John Bowker. It is shown outside the State Library, Parliament
House and Montefiore Hill where it stops near the statue of Colonel Light.

The footage is an extract of the film taken by Laurence S. Casson.

The State Library holds 48 film reels taken by Casson between 1934-1976.

Comments...
tomsto101

That's my great great uncle

JeeBeeBee

That's my Great Grandfather! We must be related

EVSA

Hi, Do you know what happened to this car?

JeeBeeBee

@EVSA Sadly the car ended up being scrapped after sitting untouched for years. The car
itself wasn't what made it special, as it was just a Gogomobil that was converted to electric.
The impressive part being the batteries that were modified and improved. This battery
design was used in the lunar rover that is currently sitting on the moon.

EVSA
@JeeBeeBee - Thanks for that info...


https://youtu.be/ZrJejvvls0M

