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Producer Gas Vehicles.

By MacpoNELL WATKYN Woobs, D.Pai. (Oxon.), B.Sc., B.E.
Student *

I. INTRODUCTION.

i a paper presented to the Melbourne Division of
Institution, and published in the April, 1930, issue of
JournaLt, Mr. E. J. C. Rennie drew attention to the
sing application in France and other European coun-
i of producer gas to motor vehicles. He discussed the
ems associated with such vehicles, and described the
pment provided by several manufacturers. Since that
; development of these vehicles, and, in particular, their
ducer plants, has proceeded.

The author has recently commenced some experi-
tal investigations on the high speed gas engine in the
incering Laboratory of the Melbourne University,
er the direction of Professor A. F. Burstall, D.Sc., Ph.D.,
J.E.Aust., and arrangements were made for him to visit
pumber of firms manufacturing producer gas vehicles in
ance en route from England to Australia in September,
4937, It is thought that the advances that have taken place
4n Europe, and particularly in France, in the application of
sproducer gas to motor vehicles since Mr. Rennie’s paper on
-fhe subject was published, and the importance to Australia
#f the subject warrant the publication of an account of
tecent progress in this field.

The suitability of gas-driven vehicles depends to a
great extent on local conditions. The circumstances pre-
vailing in Australia are very similar to those that exist in
Hrance. Both countries are obliged by lack of local supplies
10 import practically all the motor spirit they require—an
obvious source of weakness from the military point of
view. Further, both countries have extensive available
supplies of wood. In France, a charcoal-burning industry
has been in existence for centuries, and many producer gas
vehicles burn wood-charcoal. While there is no such
industry of any great extent in Australia, there is no reason
why it could not be developed if a market were provided for
the product. Alternatively, producers which operate satis-
fuctorily burning raw wood have been designed, but this
type of plant has certain disadvantages which will be dis-
cussed later.

i

2. GAS PRODUCERS.

In the design of producers for motor vehicles, efficiency
and economy are frequently sacrificed for the sake of light-
ness and simplicity. This is well illustrated by modern
practice with regard to admission of water to the producer
along with the air. The supply of a small quantity of water
curiches the gas produced and leads to increased efficiency
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by reducing the temperature of the issuing gas, so that the
loss in the form of sensible heat is smaller but, nevertheless,
water injection has been abandoned in the great majority
of modern French producers.

In some of the earlier types of producer, water was
admitted, and the quantity admitted was under the control
of the driver of the vehicle. For efficient running, this
quantity must be varied according to the power demand and
speed of the engine, and it was found that the drivers, who
already had to operate a valve regulating the mixture of gas
and air in addition to all the normal motor vehicle controls,
tended to neglect the water control. Systems of automatic
contro} of the water quantity were tried but were not very
successful, and modern French practice is to admit no water
to the producer, except that contained in the fuel. This
may, however, amount to as much as 109, in charcoal and
up to 25%, in so-called ** dry > wood.

Most modern producers are of the down-draught type,
and the tendency is towards concentration of the combustion
and reduction zones into a small space. As an example, the
Gohin-Poulenc producer, which is widely used in France,
and has been very successful in the trials conducted by the
Automobile Club de France, will be described.

The most striking feature of this producer (Fig. 1)
is its simplicity. It consists merely of a cylindrical steel
shell, 3 mm. in thickness, with a water-cooled tuyére, a
charging door at the top, a door at the bottom for the
removal of ash, and a perforated plate to prevent com-
paratively large pieces of solid matter being carried out by
the gas. ’

The upper part of the cylinder serves only as a reservoir
from which the fuel is féd by gravity to the fire which is
concentrated in a small zone near the mouth of the tuyére.
The only part of the producer itself which is subjected to
a high temperature is the tuyére, which is cooled by water-
circulation, usually from the radiator of the vehicle. The
body of the fuel surrounding the fire serves as an insulating
layer, so that no refractory lining is trequired. Cooling
fins are provided on the shell in the immediate vicinity of
the tuyére and it is found that the shell does not becomie un-
duly heated. The tuyére is made of bronze, which is found
to stand up to the action of the fire better than other
materials. l
This producer is designed to burn wood-charcoal or
anthracite. On charcoal, it is claimed that it can be started
up from cold in less than two minutes, and on the road, after
a short halt, in half a minute. Slightly longer times-are
required when the fuel is anthracite. The producer is not
considered suitable
10% of volatile constituents. No water is injected.  On
account of the high Epeed of the air-injection, a very -high

r burning coal containing more than



90 PRODUCER GAS VEHICLES—Woods.

temperature (about 1,500°C.) is developed, which is favour-
able to the production of a gas rich in carbon monoxide.
At this temperature, the ash fuses into a single thick piece
of clinker which deposits at the bottom of the cylinder, and

FUEL
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Fig. 1—Gohin-Powlenc Producer.

is removed occasionally. It has not been found necessary
to provide a grate of any kind. It is desirable that the
ash-content of the fuel should be small. :

The Gohin-Poulenc producer is constructed in four
sizes, suitable for lorries, ranging from 14 to 20 inches in
diameter and from 3 ft. 6 in. to 6 ft. 6 in. in height. The
smallest model for light touring cars is approximately 12 in.
in diameter and 3 ft. high. Journeys of from 125 t0 150
miles can be made without replenishing the producer.
A fuel consumption of about 400 grams (0.9 1b.) of charcoal
per horse-power hour is given as an average figure.

The Sabatier producer, which took the first three prizes
in the 1937 trial of the Automobile Club de France, is also
of the down-draught type and is of as simple construction
as the Gohin-Poulenc plant from which it differs in baving
two or three tuydres of an ingenious air-cooled design
(Fig. 2). These tuyeres consist of three concentric tubes
arranged in such a manner that the entering air is itself
the cooling agent. The amount of cooling thus varies
with the temperature of the fire. This system avoids all
danger of destruction of the tuyéres consequent on a block-
age or a break in the water supply line but the increased
air resistence of this type of tuyere is an argument against
its use. . The temperature attained in the producer is claimed
by the makers to be in the neighbourhood of 2,000°C.

The Franco-Belge producer, which has been developed
by the Mines of Anzin, is another down-draught producer

I.E.Aust.

but differs from the two already described in having a
refractory lining. The tuyéres, which are built into the
refractory lining, are inclined downwards at 45 degrees
towards the centre of the producer and the gas outlet pipe
is at the bottom. '

The Panhard producer, which was described in Rennie’s
paper* is still in use with only minor modifications ; it
will not be described in detail in this paper. It is much more
complicated than the Sabatier and Gohin-Poulenc types
and, during pormal running, air passes to the fire through
an annular space and not through tuyéres. This reduces
the air velocity while the fire is of greater extent than in
the two producers mentioned. A refractory” lining is
used and the producer as a whole is latger and heavier than
the simpler types. A recent modification is the introduction
of a vertical tuyére for starting.  This has greatly reduced
the time required for starting up.

A producer which was developed in Africa has been
on the market in England for the past three or four years
but is not yet in service on vehicles to any great extent.
It is known as the High Speed Gas Producer, and has been
described in several articles in the English technical press
(See Bibliography, Reference No. 6). Several favourable
reports of the performance of vehicles fitted with this pro-
ducer have appeared during 1936 and 1937 in The Commercial
Motor and Motor Transport, and it is surprising that the
equipment has not come into more general use.

The High Speed producer is similar in some respects
to the Gohin-Poulenc producer which has already been
described. The fire is confined to a small space by admitting
the air at high speed through a water-cooled tuyére, exactly
as in the Gohin-Poulenc type, and no refractory lining is
required. There are various differences of detail—for
instance, in the British producer a movable clinker-box
is provided—but the essential difference is that water is
injected along with the air in the High Speed producer
while the Gohin-Poulenc plant operates without water.

The High Speed producer has been found to give good
results when consuming an amount of water in excess of the
theoretical optimum quantity. It is claimed that, if an
excessive amount of water is admitted, the excess ‘falls
by gravity to the lower part of the producer where it forms
a reserve and facilitates the maintenance of the steam zone
when the demand for gas is suddenly increased. It thus,
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Fig. 2.—Sabatier Air Cooled Tuyere.

in effect, constitutes a reserve which renders close regulation
of the supply unnecessary.” This explanation is, in the
author’s opinion, not entirely adequate. However, satis-
“factory results are said to have been obtained without closely
controlling the water supply.
*loc. cit.
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In the Wishart producer, which is being made in
Melbourne, Victoria, under licence from High Speed Gas,
Ltd., an ingenious automatic device controls the amount of
water admitted. The water supply is regulated by a valve
actuated by a diaphragm which moves according to the
pressure in the upper portion of the producer in such a way
that, when there is an increased demand for gas, as shown
by an increase in the engine suction, more water is admitted.
Until more data are available regarding the operation of
both this and the simple High Speed Gas unit no opinion
can be expressed as to whether.water injection is worth while
or, as is the opinion in France, it involves unjustifiable
complication of the producer and its controls.

All the producers sg far described are intended to oper-
ate on charcoal, anthracite, or some varieties of coal. Other
producers are designed to burn wood. The process is then
necessarily more complicated. In effect, the wood must
first be burnt to charcoal, and the tars produced must
cither be removed from the gas or “ cracked ” to more
volatile gases. This necessitates a much longer passage
through the fire. In addition, the moisture content of wood
is rarely less than 159%. Part of this water is reduced to
hydrogen and serves to enrich the gas, but, in most practical
forms of producer, a considerable quantity of water vapour
remains in the gas and condenses when the gas is cooled.
Some means for its removal must be provided.

Oak has been found to be the best fuel but any hard
wood is said to give satisfactory results. Softer woods such
as pine may be used but a greater depth of fire is required
to break up the volatile constituents. The wood should be
used about six months after cutting when its moisture con-
tent is from 20 to 25%,. If wood which is green or too damp
is used there is an appreciable loss of power. The pieces
of wood which may be with or without bark, should be
gbout six to eight centimetres long, and pieces of irregular
shape are preferred.

A typical wood-burning producer, manufactured by
Berliet, was described by Rennie.* This plant is still
supplied with only small modifications. The alterations
which have been made tend towards simplification. The
outer air jacket has been dispensed with on the newer models
and the grating and ash-pit at the bottom of the producer
arc also no longer provided. The water vapour which is
present in the gas is condensed in cooling tubes and in a
vertical gas purifier where it is arranged that the condensing
liquid shall fall in an opposite direction to the ascending gas,
thereby serving to wash the gas. The water, which collects
at the base of the purifier, is drained off when the vehicle

ia stopped.

The Brandt wood-burning producer (Fig. 3) is of a
diffcrent type. It consists of two concentric cylinders, the
duter one serving as a reservoir for the wood which is fed by
gravity to the fire in the lower part of the cylinder which is
Ened with refractory material. Air is admitted through
@rifices in the refractory lining. As the wood approaches
the fire, moisture and tar are distilled out and pass through
the fire, where much of the tar is broken up. The normal
gombustion and reduction to carbon monoxide take place
{a the fire and the gases enter the central column which
gontains coke or charcoal, maintained at a high temperature
By conduction through the inner cylinder. Here the water
gpour reacts with the carbon to form hydrogen and carbon
janoxide and the gas generated is said to contain only
out 489 of inactive constituents (nitrogen) as against
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about 64% in a normal producer which does not make use
of water.

The producers which have been described are typical
examples of modern French and British practice. Develop-
ment is proceeding on similar lines in Italy and Germany.

3. GAS CLEANING APPARATUS.

The gas leaving the producer normally carries with it
a certain amount of dust whose composition and quantity
vary with the fuel used and the type of producer. This
must be removed to prevent damage to the engine. Further,
the gas is in a heated condition and must be cooled before
passing to the engine if loss of volumetric efficiency is to
be avoided. .

The arrangements for carrying out these processes are
simple and they vary with the different makes of equipment.
In most cases the gas from the producer passes through a
number of cooling tubes exposed to the flow of air past the
vehicle ; these are frequently carried underneath the

AR SUPPLY.

Fig. 3.—Brandt Wood-Burning Producer.

frame and are sometimes provided with cooling fins. From
the cooler the gas passes to a purifier which is usually a
cylindrical vessel of approximately the same size as the
producer. Here it deposits some of its dust in passing
through beds of coke or other suitable material and is finally
drawn through cloth filters before passing to the engine
mixing-chamber. The Panhard purifier, which is a typical”’
example, was described by Rennie.*

In the Gohin-Poulenc purifier, the coke-bed is dis-
pensed with, and the gas on entering the purifier is caused
by baffles to change its direction of motion suddently several

Floe, il

*loc. cit
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excess weight of the fuel carried over that of petrol for the
same range. If the lorry carries sufficient fuel for a journey
of 100 miles, about 160 Ib. of charcoal are required for a
Gohin-Poulenc producer, 250 1b. of wood for a Berliet
producer, and 8o 1b. of fuel for a petrol vehicle, that is, an
excess over the petrol vehicle of 80 Ib. for the Gohin-Poulenc
and 170 Ib. for the Berliet. Hence, the total extra weight
involved with the Gohin-Poulenc producer is 7001b. or 4.5%,
of the load and, with the Berliet producer, 1,370 Ib. or
8.89%, of the load.

The usual manner in which the generator and other
equipment are arranged on commercial vehicles is shown in
Fig. 4, which is a line diagram of a Berliet 6-ton lorry taken
trom Messrs. Berliet’s catalogue. The generator is placed
immediately behind and to the right of the driver’s cab and
the purifier, of approximately the same dimensions as the
generator, in a similar position on the left. The coolers,
which in this model also serve as dust-boxes, are carried
beneath the frame, immediately behind the generator. A
similar arrangement is shown in Fig. 5, an illustration of a
Renault 5-ton forward-control lorry equipped with Gohin-
Poulenc producer. In this case the dust-box is at the rear

Producer

Cooler

Fig. 4.—Berliet Six-Ton Lorry.

the vehicle and the long pipes from the generator to the
st-box and from the dust-box to the purifier provide
e necessary cooling surface.

The arrangement of the Brandt wood-burning producer
d its accessories on a chassis is shown in Fig. 6 repro-
sed from Messrs. Brandt’s catalogue. The producer is in
position similar to those already mentioned but the
tificr, which is smaller than the other patterns, is mounted
{zontally on the other side of the lorry. The cooling
5 have fins, and a’water settling-pot and a washing vessel
provided. The arrangement of the Sabatier plant is
ewhat similar but the cooling tubes are usually placed
ve the driver’s cab.

A convenient arrangement has been adopted on several
gh lorries fitted with High Speed Gas producers. The
s are of the forward-control type and the producer is
d under a bonnet in front of the cab and engine giving
pearance of a petrol vehicle with the engine placed
orward. The cooling and cleansing equipment is
| on either side of the lorry beneath the tray.

ost of these arrangements, while suitable for lorries,
1 be harmful to the appearance of passenger vehicles.

PRODUCER GAS VEHICLES—Woods.

It is, therefore, customary in fitting producer plants to 1
buses to conceal the rather unsightly producer and pu
in some way. The method adopted for a Berliet 27-pa
ger vehicle is illustrated in Fig. 7. The producer
purifier, which are identical with those used for lorrie:
placed in a compartment at the rear of the body wit]

Fig. 5.—Renault Five-Ton Lorry with Gohin-Poulenc Produ

cooler in its usual position beneath the frame. A si
arrangement has been adopted on a British passenger ve
fitted with a High Speed Gas producer. This sy
involves a slight decrease in the number of seats. In
nection with the application of the producer to f
service vehicles it is worthy of mention that, in 193¢
City of Rome adopted producers as standard equipme:
its buses.

WATER
SEPARATOR .

Fig. 6.—Brandt Producer Plant, Disposition of Equipm

In"the past few years several firms have commenc:
make producers suitable for comparatively small pt
passenger cars. In this field loss of power is a less se
matter than is the case with heavy lorries since, as has
mentioned already, most modern motor-car engines ]
when burning petrol, a power output considerably in e
of normal requirements. The two principal disadvan
of the producer are the time required for starting and a fz
off in acceleration. The first of these difficulties is of’
importance for fairly long journeys or where stops a:
short duration, since the time for starting from cold has
considerably reduced with modern producers.

The equipment for small vehicles is made of a sui
shape to fit the space available. Two systems are in con;



Mar., 1938.

excess weight of the fuel carried over that of petrol for the
same range. If the lorry carries sufficient fuel for a journey
of 100 miles, about 160 Ib. of charcoal are required for a
Gohin-Poulenc producer, 250 lb. of wood for a Berliet
producer, and 8o 1b. of fuel for a petrol vehicle, that is, an
excess over the petrol vehicle of 8o 1b. for the Gohin-Poulenc
and 170 Ib. for the Berliet. Hence, the total extra weight
involved with the Gohin-Poulenc producer is 7001b. or 4.5%,
of the load and, with the Berliet producer, 1,370 Ib. or
8.8% of the load. :

The usual manner in which the generator and other
tquipment are arranged on commercial vehicles is shown in
Fig. 4, which is a line diagram of a Berliet 6-ton lorry taken
from Messrs. Berliet’s catalogue. The generator is placed
mmediately behind and to the right of the driver’s cab and
the purifier, of approximately the same dimensions as the
fenerator, in a similar position on the left. The coolers,
which in #his model also serve as dust-boxes, are carried
geneath the frame, immediately behind the generator. A
fmilar arrangement is shown in Fig. 5, an illustration of a
lenault 5-ton forward-control lorry equipped with Gohin-
oulenc producer. In this case the dust-box is at the rear

Producer

S~ Purifier

Fig. 4.—Berliet Six-Ton Lorry.

ehicle and the long pipes from the generator to the
x and from the dust-box to the purifier provide
ggsary cooling surface.
- arrangement of the Brandt wood-burning producer
accessories on a chassis is shown in Fig. 6 repro-
m Messrs. Brandt’s catalogue. The producer is in
on similar to those alréady mentioned but the
which is smaller than the other patterns, is mounted
ly on the other side of the lorry. The cooling
¢ fins, and a"water settling-pot and a washing vessel
¢d. The arrangement of the Sabatier plant is
¢ similar but the cooling tubes are usually placed
driver’s cab.
enient arrangement has been adopted on several
ies firted with High Speed Gas producers. ~The
& of the forward-control type and the producer is
er a bonnet in front of the cab and engine giving
nce of a petrol vehicle with the engine placed
rd, The cooling and cleansing equipment is
ther side of the lorry beneath the tray.
these arrangements, while suitable for lorries,
rmful to the appearance of passenger vehicles.
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It is, therefore, customary in fitting producer plants to heavy
buses to conceal the rather unsightly producer and purifier
in some way. The method adopted for a Berliet 27-passen-
ger vehicle is illustrated in Fig. 7. The producer and
purifier, which are identical with those used for lorries, are
placed in a compartment at the rear of the body with the

Fig. 5.—Renault Fijve-Ton Lorry with Gohin-Poulenc Producer.

cooler in its usual position beneath the frame. A similar
arrangement has been adopted on a British passenger vehicle
fitted with a High Speed Gas producer. This system
involves a slight decrease in the number of seats. In con-
nection with the application of the producer to public
service vehicles it is worthy of mention that, in 1936, the
City of Rome adopted producers as standard equipment for
its buses. -

PRODUCER.

WATER
SEPARATOR.

Fig. 6.—Brandt Producer Plant, Disposition of Equipment.

In the past few years several firms have commenced to
make producers suitable for comparatively small private
passenger cars. In this field loss of power is a less serious
matter than is the case with heavy lorries since, as has been
mentioned already, most modern motor-car engines have,
when burning petrol, a power output considerably in excess
of normal requirements. The two principal disadvantages
of the producer are the time required for starting and a falling
off in acceleration. The first of these difficulties is of little
importance for fairly long journeys or where stops are of
short duration, since the time for starting from cold has been
considerably reduced with modern producers.

The equipment for small vehicles is made of a suitable
shape to fit the space available. Two systems are in common
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use 5 in the first arrangement the producer and purifier are
carried in two compartments placed immediately behind the
front mudguards. This method is adopted for the Ford V-8
(Fig. 8) equipped with Gohin-Poulenc producer plant. It
will be seen that the appearance of the vehicle is not greatly
impaired.

O T T T T e

Fig. 7.—Berlier Ommnibus.

A more widely adopted method is to place the whole of
the equipment in a compartment at the rear of the vehicle
similar to the luggage compartments already fitted to many
motor cars. The Renault saloon car shown in Fig. 9 is a
typical example; it would not be suspected from the
appearance of this vehicle that it was fitted with a producer
plant. This arrangement entails less alteration in the con-
ventional lines of the vehicle than placing the equipment
at the sides but involves the loss of the space normally
used for luggage.

6. METHODS OF STARTING.

Special attention must be given to means of starting
producer gas vehicles. The producer does not generate
gas until some minutes after it has been lit and, during this
period, when the engine suction is not normally available,

Fig. 8.—Ford V-8, with Producer Plant on Running Boards.

some other means of inducing the draught in the producer-
must be provided. 7

One method is to start the engine on petrol, a small
carburettor being provided, and to run on petrol until good
gas is generated. This method, although it is still used to
some extent; is not generally favoured because it has been
found to lead to fouling of the induction pipe system and
inlet valves, :

o "PRODUCER GAS VEHICLES— Woods. LE.Ausi

A better arrangement is the provision of a manu:
or electrically operated fan which induces the flow of
through the producer and discharges the gas to the atm
phere. When this gas will burn with a steady blue flar
the fan is stopped and the gas admitted to the engine whi
is started in the usual way. This method is used in Bran
Renault, Sabatier and other producer plants. In the Berl
and High Speed Gas plants, both an electric fan and arrang
ments for starting on petrol are.provided. The Panha
producer differs from the others in that the starting air
blown into the fire, a special tuyére being provided for tl
purpose. In the Wishart producer an ingenious bello
device is used to provide the suction while the produc
is starting up.

With modern designs of producer the time required f
starting up from cold has been greatly reduced. . In :
International Trial conducted by the Automobile Club
France in 19335, the starting times from cold of 13 vehicl
tested varied from 3 min. 53 sec. for a Fiat touring-car
24 min. 50 sec. for a heavy Panhard lorry. The man

facturers of the Gohin-Poulenc producer now claim th:

Fig. 9.—Renaulr < Viva Grand Sport,” with Producer Plant at Re

with their equipment, the engine can be running on §
within two minutes of lighting the fire, while starti
times of from three to four minutes are claimed for t
Berliet and Renault producers. The author has seen
High Speed Gas lorry running on gas within 44 min.
lighting the cold producer. ’

After ‘a short halt the engine can usually be start
on the gas remaining in the pipes and purifier. Spec
arrangements are sometimes made for starting small priv:
motor-cars. With one device, for example, a small quant
of petrol is injected into the producer and lit by an elect
spark. This permits the driver to light the fire with
moving from his seat.

7. PERFORMANCE.

Primarily for reasons connected with defence, !
development of producer-gas vehicles has been encourag
by the authorites in France. The Automobile Club
France has conducted annual trials, or ‘‘ Rallyes,” sii
1925. In 1935, an International Trial, comprising a jours
from Rome to Paris via Brussels, was conducted and !
results published by the Technical Commission of -
Automobile Ciub de France. From this report the d
set out in Table I have been compiled.

Ten vehicles are dealt with, comprising six lorries
various sizes, one omnibus, and three private motor-c:
The table is, for the most part, self-explanatory. It ¥
be noticed that the compression ratios ranged betweer
and 9; the higher figure, however (that of the Panh
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. gl 0w v o w o g myg o 5-ton lorry), is unusual, and the adoption of compression
B o o <+ . -
N)u @ < .
- R, ratios of more than 8 is not the general practice. The
> " § oA el Alfa-Roméo car, the’ lightest vehicle participating, had a
S - = compression ratio of only 6.5 but was fitted with a super-
§2 ts.i ied3 3 2% 4 Eg charger. The four vehicles employing water-injection to
< the producer were of Italian manufacture; this practice
[
Q 0 » .
§laia -@%é 22928 2 8 1s not favoured in France.
B fEEsEEl 2@ 58 & s b1 The performances- quoted are average figures for the
& LY " total distance of approximately 1,700 miles, mostly over good
B ; roads but including a certain amount of mountainous
B L88g 5o o o <+ ding .
259y DI a4 country. The highest point on the route was 6,700 ft.
@ i above sea level but the heaviest vehicles followed a deviation
2 o hadg for this part of the journey and the maximum height reached
N SEEER85] 858 % % 28 5% 8 by them was 5,900 ft.
é ceA This was primarily a trial of the reliability and economy
A LoDg 228892 8 882888 of the vehicles, so that the speeds tabulated must not be
TE IS4 DA w o <] o wn " ” .
RSEh s 3338 8 3338017 regarded as the maximum speeds at which the journey
: §dbe T AR . could have been completed. The fuel consumption falls
- in a fairly regular manner with the weight of the vehicle
for those burning charcoal or anthracite; with the wood
° o | burning producers, the consumption is increased approxi-
g g § g A s
b £ 3 8 mately in inverse ratio to the heat values of the two fuels.
2 § g & & The fuel consumption in B.Th.U. per ton mile is an inverse
i & o n o measure of the overall efficiency of the vehicle and, as would
ol |5 g 5 8 be expected, it decreases in general as the size of p(}lgnt
g et & I3 bt i As a basis for comparison the corresponding
5 = ¢ I3 5 3 increases. ) t
E o § & g g 5 S 5 3 8 figure for a 7-ton lorry, running at 9 miles to the gallon*
¢ 2 % § & £ 4§ £ 8 5 of petrol of calorific value 20,000 B.Th.U./perflbl.l, 1% 2’4’0%
o B.Th.U. per ton-mile. This is about 51%, of the best o
- ' . the tabulated producer figures so that, as would be expected,
| ) - g the producer is less economical than the petrol engine on
o E 2 i 2 . his i
ci 2 4 3 ] the basis of the heat value of the fuel consumed. T lis is
= *5 E T 9 E E 5 less important than the financial aspect of the comparison,
g 2 8% 'g 2 2 sz B K which will be dealt with in the next section. _
MAmm C ZZ2maA In t%ledi1937 trial inal}?rance 28 producter fyehﬁ;:lis vtv(:;l;
3 ' § x part, including nine small motor-cars most of whic
. fas ® @ o ® mw Eow O equipped with the light Gohin-Poulenc™ and Sabatier pro-
1 OfF ducers. The maximum speeds attained were in the region
. of 55 miles per hour and average speeds of up to 50 miles
£§§ ® v T+ T+ 0O ¥® per hour were maintained over considerable distances.
© The acceleration of these vehicles has been much improved,
9 without being in any way comparable with that of similar
58 B8 %13 § Fegnsa vehicles burning petrol. Many vehicles are fitted with
" T small carburettors and the mixture is ennched. by_the gd-
dition of a small proportion of petrol when climbing hills
§E RERE & grpase and when quick accellleration is desn‘eﬁ. Thi::1 quantity of
H M H oA N . ' ma
petrol consumed in this way is generally small.
£ : The author is not permitted to publish the results of
) - <+ R N .
: —%i.gg a8 A this latest French trial. The most up-to-date information
[ et i P which may be included in this paper is set out in Teﬁ)l.e.lll1
- oo w o 5588 which shows the performance of some French and Britis
- 88 I O S b b units. The information concerning the French vehicles
a8 N2 3 & & s d th
& 8 & & has been extracted fr}(:m tl(llc makers ;:la:talogues ?;sts ig
# " figures for the British producer are taken from
R IR R England and Scotland in 1936, All the vehicles included
E‘» i - burned charcoal or <l:)0ke anc} Lllle cgnsumpt'lonstﬁl ]ia'{‘;lnlﬁic
a § 8 -mile have been calculated assuming the
3 g g per ton-mile (
é N - 5:?3 B value of the fuel to be 14,000 B.Th.U. per Ib. It will be
§E8§8 & EE28°%< noticed that the British pmdl?%r compates .lfaxgaugbly
;  with the French units on B.Th.U. per ton-mile basis.
E" A six-ton High Speed Gas lorry is being used in Vic-
33 £ toria by Australian Paper Manufacturers, Ltd. By courtesy
2 . s & |& of Mr. R. T. Gepp, of that company, the author was per-
5 E “%" ei’g" . %  mitted to inspect the vehicle and some details of its per-
D o '2 > - » 1) K N N : )
% mﬁ E §E Es E é u_ﬁ. E '-f% *This figure is taken from test results published in The Commercial Motor,

17th July, 1936.
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- TABLE I1.
RECENT PERFORMANCE FIGURES OF GAS-PRODUCER VEHICLES.
Fuel con- Heat con-
) sumption Net sumption Speed ’
Vehicle Producer Pay-load | Ib. per 100 | ton-miles B.Th.U. average Source of information
. tons miles per 1b. fuel | per ton-mile m.p.h. )
Berliet Gohin-Poulenc 6.9 211 3.3 45290 T 187 Gohin-Poulenc catalogue, 1937.
Latil » 3 3.9 41 2.8 51060 25 23 39 ”gu ’ 337
FOI'd V-8 2 » 3.3 I48 . 2.2 63300 25 » » » 3
Reqault N 3 L5 95 1.6 8,900 25 3 » 3 3
Latil . Sabatier 2.3 148 1.7 8,300 — Sabatier Pamphlet, 1937.
H.S.G. High Speed Gas 6.0 184 3.3 4,300 — Test by The Commercial Motor,
1936.
- »s s 4.6 135 3.4 4,110 26.3 Royal Scottish Automobile
) Club Test, 1936.

formance were furnished. The unladen weight of the lorry
is 4 tons 5 cwt. and its acceleration is as good as that of a
petrol vehicle of like size. The average consumption of
charcoal, including both short runs in the city and long
country trips, is 2.5 Ib. per mile. This corresponds to
2.4 net ton-miles per pound, and a heat consumption
(assuming 14,000 B.Th.U. per Ib. for the fuel) of 5,800
B.Th.U. per net ton-mile. Water is admitted to the
producer but the amount is only of the order of one pint
per 100 miles.

8. EconNomy.

From the point of view of the owner of a vehicle a low
fuel cost is of more importance than economy of heat units.
A convenient comparison between petrol and charcoal costs
can be made for a Ford V-8 lorry. Tt has been found that
this vehicle, carrying a pay-load of 3.3 toms, consumes
1.48 1b. of charcoal per mile (see Table II). Charcoal
suitable for producers costs at present £3 per ton in Mel-
bourne so that the cost of fuel per mile is 0.48 pence. Ac-
cording to test figures published in The Commercial Motor,
sth June, 1936, this type of lotry, with a load of 3.3 tons,
covers 13 miles per gallon of petrol. With petrol at 1s. 8d.
per gallon, the fuel cost is 1.5d. per mile, or three times the
cost of charcoal.

It is probable that the price of charcoal could be re-
duced considerably with a greater demand. The price in
England at present is about £2 per ton, and this price might
be approached in Australia if producer vehicles came into
common use.
would then be 0.32d. per mile, representing a saving of
nearly 809, of the cost of petrol.

The cost of a well-known make of French producer
equipment for a lorry of this size is 6,500 francs, equivalent
at present (October, 1937) rates of exchange to £60 Austral-
ian. If the useful life of the vehicle is taken as 150,000 miles,
this cost involves an increase, as compared with a petrol
vehicle, of 0.1d. per mile in the allowance to be made_ for
depreciation. Another charge which must be taken into
account is the driver’s wages while removing ash and dust,
charging the producer, and lighting the fire. Half an hour per
day is considered sufficient for these tasks and, with a daily
mileage of 120, this represents a further charge of o.1d. per
mile, :
Assuming that all other charges are the same for the
producer-gas vehicle and the petrol lorry, the saving by
using the gas vehicle is 0.7d. per mile at the present price of
fuel. If the annual mileage covered is 30,000, the total
saving involved is £87 r0s. od. per annum. )

In outlying districts where petrol is expensive on
account of transport costs, and charcoal can be produced

The fuel cost for the lorry considered above

locally, the saving is considerably greater than the figur
which have been quoted. The whole question of costs
bound up with that of taxation, and it seems that, on accoun
of the advantage from the defence point of view of encourag
ing the consumption of a home-produced fuel, remission

of taxation might be made on producer vehicles. In France;
large taxation concessions have greatly assisted the devel
ment of such vehicles. In Australia there is, at present;
no fixed taxation scale laid down for gas-driven vehicles:
which have generally been taxed the same amount as petro

vehicles of similar size and power. ‘
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