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ne<;!tion with the work,ing and maintenance of produ~~r 
'gas ~ants were not insurmountable, a nd doubtless 
would in time be overcome. The adoption of .producer 
gas by manufac"turers and electric supply c~rporations 
was steadily increasing, and engine,ers would do well 
to study a system that was closely a llied to genel:al en
gineering work. Qas and electricity were usually look
ed upon as rivals, but they were more closlly associa
t ed than was generally acknowledged. 

In the early da.ys of electric lighting in this State, 
gas en'gines were much in favor for small eJectric light 
plants, but with the advent of central stat ions · the gas 
driven plants were doome d for a time. 

The electric a rc was used in the manufacture of 
carbide of calcium for acet ylene gas, and gas was now 
used for the generation of electricity. 

H e had just received a letter from our old and es
. eemed ,friend, Mr. Lee Murray, who was engaged "in 
ere cting for the Johannesburg Municipal Electric Light
ing and Power Supply, the first contract consisting 
of:-Five 2000 h.p. two-phase, 2000 volt a lternating and 
three 1000 h.p. 550 to 600 volt continuous current 
.genera tors, 13,000 h.p. ill nIl, t o be driven by slow-speed 
gas engines. 

The Reading Electric Supply Company had recent
ly erected t wo 500 K.W. producer gas~ jWilIiam Siem.ens 
Dynamo , plants to cope with the increasing day" load. 

Gas Plants were also used by the following Electric 
Supply Authorities:-"Ryde (Isle of Wight), Northwich" 
Redditch and Walthamston. H e was credibly inform
ed that producer gas was; being piped by the Mond 

. G~s Coy., and sold at 2d. per 1000cb-ft. The advantage 
'of-a cheap power "and heating gas obtained in this way 
'would no doubt be readily availed of by ~ll classes 
of manufacturers ,and the use of small Isolated gail 
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,plants wit h their 'inherent troubles would thus be 
avoided. 

Mr. Arnott quoted data from the "Electrical Times" 
ill defence of Steam driven plants. The Power G:n~ 
Corporation Ltd. of , London, ' also published data of 
Costs 'of Fuel pel' unit of Electricity sold, being aver· 
ages ' taken from 167 Central Stations (Steam) in ' the 
United Kingdom (abstracted from the Electrical Times 
Dec. 4th. 1902). 

The average Cost of Fuel for the 167 stations-0.952 
pence per unit sold equivalent to about 0.809 penc~ 

gerierated. 
A comparision was made with gas engines running 

continuously at Winnington. The actual cost for 
Mond Gas was stated to be 0.048 pence per unit gener· 
ated. 

This figure appeared to be abnormally low and 
was not borne out in practice as far as t he four Sta· 
tions, referred to, were concerned. The cost per unit 
sold being as under:-

Byde 
Northwich 
Bedditch 
Walthamston 

Averttge 
per nnit sold. 

FUEL. WO RK S. Torn. 
092 pence 2·79 pence 5·19 pence 
0·48 

" 
1·5,) 

" 
247 

" 0·88 
" 

1·84 
" 

2·~5 
" 0'46 107 

" 
1·:31 

" 
U·68 " 1·S1 pence 2·80 pilnce -

(The E lectrical Times, July 27, 1905). 

The fuel and other cost were however; sufficiently 
low to command the r espect and attention of engineers. 

Mr. E. Forkel, in reply said it was very gratifying 
to him t o see that his paper had apparently been of 
interest to the Association, judging by the lively criti· 
cism it had evoked from the advocates of steam power, 
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and also by the support accord,ed to it by sOlll;e 0 her 
members. He desired to thank them all, for throwing 
light upon the subject, and more especially Mr. Kilburn 
S~ott, for his. valuable evidence based upon his own 
observations with Suction Plant in actual work. 

In replying t o ·his critics; he would confine him-
self to proving those of his points that had been as
sp.iled, and to removing misconcePTiQns that had taken 
place. 

Some suggestions made, and qqestions asked him, 
might form interesting mat erial for another paper, but 
they were hardly within the scope of strictly logical 
criticism, for the simple reason that he had not dealt 
with them in his paper. 

We had been told that the Frenchman Beau de 
Rochas, and not Dr. Otto had invented the four-cycle 
prindple. It was undoubted that Rochas had worked 
it out in t heory, a nd had tried to prove his theory on 
paper before Otto gave his motor to the world; it 
was equally true that a four-cycle motor had been 
actually built by Reithmann, a watchmaker of Munich, 
even before Rocbas committed his ideas to paper. But 
neither of these men saw or recognised the value of 
this principle, and had it not been for the fact that 
the "Deutz" Motor Works had to fight for their mO" 
nopoly inthe Law Courts, in the Seventies, these two 
na mes would never have been known to the Engineer~ 
ing world. 

Dr. Otto was the man who gave this principale 
to the wor·la, and -it was he who was entitled to be 
looked upon as the father of it, and ·not the men who 
stumbled across a principle, -the value- of which they 
did not reoognise. If the laurels were not due to Dr. 
Otto, then we must also remove the name of James 
-W att as th~ inventor of the steam engine, because he 
was preceded by Papin, and Papin by Lonhard de Vinci. 
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George Stephenson would lose his title as the inventor 
of the locomotive for the same reason, having been 
preceded by Trevithick a~d Blenkinsop. Furthermore 
Hero of Alexandria constructed a steam tupbine before 
the christian era; was he the inventor of the steam 
turbine? ,Watt brought out the first practical steam 
engine, and Stephenson with his r eversing gear gave 
to the wor1d the first practical locomptive, just the 
same as Otto gave us the practical four-cycle engine; 
and for that r eason they all three were entitled to be 
named as first inventors. 

Mention has been made by some of his critics . that 
the automatic nature of the Suction. Producer under 
review, made the ' gas production uncontrollable, which 
carried in its trail all sorts of imaginary. difficulties. 
ffivery designing engineer made an effort now-a-days 
to construct his engine as much as possible on auto
matic principles so as not to court failure through 
neg,ligence and incompetitent attendance, to .say noth
ing of the financial saving in dispensing with skilled 
labor. 

The fact that it was not necessary to employ a skill
ed engineer to attend to the Suction Gas Producer was 
one of its strong features, yet it was pointed out as 
a disadvantage, Skilled engineers were certainly al
ways employed at the extensive installations such as 
Electric Lighting Stations, Water Works, etc., but 
with ordmary plants this is quite superfluous, and with 
small ones it would simply be disasterous in competi: 
tion with City gas and steam plants. Nay, such a sug: 
gestion was against all reason and business principle, 
and a sa tire on the high standing of engineering 
science. 

Regarding the failure of many Suction Producers 
as. cited, it was necessary to point out that the "Deutz'; 
Works had up to May last supplied 8,900 installations 
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~fr9m 6 . H.P. to 600 ~.P.) . that wer e w0.r~ing witho~t 
a h~tch. ~o less than 2,200 flour mills were supplied with 
'Suction Producers, and th~ were running day and 
ilig1;lt . without skilled engineers looking after them. 

That the steam engine would under certain con
ditions answer more quickly to a sudden inc~ease in 
ioad was freely admitted, but it was ~ fact for all that, 
that Suction Gas Producers were being used in the 
timber, t extile and paper industries, ~t electric .stations, 
' vat er works, breweries, engineering establishments, 
iron I'oI.ling mills, et c., and it would surely not be as
serted t hat ther e was no varying load in all these. 

Regarding the question as tq how the generator 
an.swered under a varying loads, he wished to state 
that t he vai'iations are imper ceptible if the changes 
of- saY-from a quarter to full . load and vice ~ers~ 
took place at r easonably short intervals. This · was 
brought about by the fact that the generator was kept 
in a well heated condit ion, although the gas production 
varied with the ,load. If, however , it so happened 
that the Plant had been running with the very light 
load or none at all for-say-half an hour longer," it 
would probably t ake up to ten minutes before it would 
carry the maximum load, ' because the incandescence 
Qf the coke had been r educed and the generator cooled 
in proportion . 

. The following are some examples :-
The Steel ' Works (Hoesch) at Dort mund employ 

i.wo 300 II.P. engines driven by blast furnace gas. The 
management r eports that with a sudden change of 
lO,ad from 200 to 400 amp. or vice versa, the t achometer 
variatio~s are hardl(\' perceptible. The Iron Works 
Duedlingen, employ two Engines of 600 H.P. -each, and 
and two 1000 Il;.P. each t o drive the dynamos of their 
Electric Power Station. These engines had been runn
ing 22,185 hours up .to July 1902 at the rate of from 
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14 to 20 hourl'l per day. The high degree of uniform~ty 
of speed permitted of the Motors being easily paral
lelled and a perfe~t synchronism was thus obtained. 
The startiD;g and liar alleling occupied a,bout ' three 
minutes. A further proof of the excellent regulation 
of t hese Motors. w~'~ the fact that t hey had been coupled 
direct to heavy r~li~r sy~tems in ~hich the, load varie~ 
, 'ery consid~rably. · 

D oubt had been cast upon the accuracy of his 
(lite Author's) cl:l-lct~lations_ as to cost of attE~ndance . 
[n reply he wished t o. state that the figures giv~n 
~'t::prescnted actual figures, a nd he had only incre~se~ 
b e eost b,;- altering the wages to suit t he condition!3 
pl'evailiuf; in t ilis country. The fire in the generator 
W:1S not IlP,;'.' E>sarily drawn ~,:ery evening, but it woul~ 
smoulder away during the night similar to the Anthrac
itt~ in t he perpetua l stoves that were kept aligh,t dur
ing the whole winter in cold countries. A sJight ap
plication of the fa u in the morning after a good rak
ing would, with a r eplenished hopper soon have the 
generator in full working condition. In large installa 
tions it was usual to employ a n electric mot or to drive 
the fa n, SO that e'ven t hat small amount of la bour was 
dispensed with. Connecting or disconnecting the gen~
r ator, with 'the, scrubber and engines r equired only the 
turning of th~ weigh't ed level'. The daily clean'ing of 
the tar-extractor was not a laborious task either, since 
the dirty one was simply t hrown into a vessel contain
ing benzine, and left there. 

It followed t hat even this cla ss of labour wou~d 
take up a certain amount of, time, but since no spe<;!ial 
skill is required, it sm}ply amounted to th~ acquisition 
of 'knack to do it expedit iously. For actual l;esults, he 
could only r efer to a country tha t was foreigo, to them., 
and he had preferred t o, supply estima t es (though they 
might be Oldy stim.ates) based upon our own local con-
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di.tions, because he held that to be more pala t able to 
them. He would now quote a ·few figures conrerning 
the subject of his 'paper, for the edification of those 
who wer e sufficiently interested in it:-

Cohn Bros., Reichenberg . ...:.....-120 h.p. gas engine, 
driven by S!lction Producer; working 10 hours per day'; 
lo;td 120 h.p. to 130 h.p. Oonsumption of coke 1,100lbs, 
equal to .88Ibs, per h.p. hour. The plant was attended 
to by one man. It required forty-five minutes to gene

' ra t e -sufficient gas to drive t he engine, if a fresh fire 
wa s to -.:be -started in the morning, but only fifteen 
minutes if tll-e ...nl'e .had been kept smouldering ove'r 
night. This plant was er ected with a guarantee f r om 
tLe manufacturers as to the c<'l'nsmilption of fuel, in con
sequence of which accurate t ests were'ina.fl e, and t he 

'fi6ures were absolutely relia ble. 
VV. Scbickert & Sons, Munich.-This firm employe~ 

an "Otto" gas engine, of 16 h.p., a nd the averag~ 

monthly gas account was £16 sterling-£192. per annum. 
TIl ey were persuaded by "Deutz" to produce t heir own 
gas, and the result was simply astounding, inasmuch a s 
tll e cost fell to £2 lOs. per month-£30 per a mlum. The 
gE'nerator was attended to by one of the workmen. 

Iron and Enamel vVorks, Neusalz.-The t est was 
instituted in November, 1903, bet ween an 80 h.p. en
gine, driven by suction gas, and an 80 h.p. ~om:pound port
able engine, with condenser built by R. W olf, Madge
burg-Bukau. 

(;-as.-293 hours, 70 h.p., equals 20,510 h.p. hours, 
Consumption of coke 23,210lbs., equals 1.13lbs per h.p. 
hour. (The coke was kept smouldering all night). The 
total cost, including fuel, labour, a nd attendance, but 
without providing for sinking fund, was £13 198 per 
month, equal to .17 of a penny per h.p. hour. 

Portable E ngine.-266 hours, 84 h.p., equals 22,344 
b.p. hours. Consumption of coaJ 51,700lbs., equals 2.Blbs. 
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per h.p. hour. The total cost, including fuel, )ubrica
tioD, and attcndanoe, but without providing for sink

-iug fund, wa's £23 5s 8d, equal .25d per h.p. hour. 
Furt her proof of the superiority of Suction Gas 

l)roducers was supplied by statistics puhlished by the 
cffidal orga.l of tIre German Electric Works and Sta
Hons, though their figures are in opposition to those 
'snpT lied hy l'rofessor Leviki. The average efficiency of 
steam drh I'n p. iectric plants was giVien as 425 h.p. That 
uf tb( ~ Prooacer gas driven one was 480 h.p. The ages 
(If the compared syst ems were given as 5.2 years for 
steam, and 3.8 years for gas engines. Average work of 
steam plant 4.58 hours per day, with 80 per cent. load. 
Average work of gas plant 3.25 bours p.et; day, with 80 
per oent. load. The former had a clear advantage here 
as compared with the latter. Statistics showed that in 
the steam plant one cal. of the fuel (3,968 B.T.U.) would 
produoe .053 watt hours. The gas plant under same 
conditions would produce .12 watt hours. vVe see clear
ly here, that the efficiency in tIre Suction Plant was 

. more than double that in a steam plant, in spite of 
unfavourable conditions with regard to time as well 
as load. The labour entailed in cleaning t he entire 
plant was given by the Waterworks of Kupferdreh, as 
follows:-, 

Plant.-100 h.p. running -9 hours per day ; stoking 
t wiCle a day, 15 minutes each, equals 30 minutes ; r e
filling hopper eViery two hours, 10 minutes ea ch, equals 
45 minutes. 8leaning: Piston every 3 months, t ime 5 
hours; gas valve every 8 days, time 1 hour ; other valves 
every 2 mont hs, time 5 hours; ignition box every 8 days, 
time 1 hour. Unusual wear a nd tear was not notice
able a fter running two years. 

It is not necessary to change the coke in too scrub
ber every week, as suggested, since it would last for 
from nine to twelve months. There was oertainly no-
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thJ~lg to stQP it tlei~g drie,d a;nq burnt jn the gen('ra- I 

_ to~" but it seemed too trivial t o bother ab!)ut. , 
In ,the paper he had qlloted figures in conn~.e tion 

with hi~ estimate for running a steaID) plant" ~vhich 
w~~ held ~y his critics ~s ~eing too low: ~e ~re~ly 
admitted the impeachment; and ~erely wished to state 
th'a~ ' the figures l;eferred to corresvon~ , with th~se 
given in Dawson's Engineering and EJectric Pocket 
Bo'ok~ ' , 

His, crit~c was here confusing the present pro
ducer with the ' suction producer. The latter being 
undler less than atmospheric pressure, could only admit 
air dUl'ing stoking operations, but never eject a ny gas. 

He 'had always been under the impression that th~ 
particular style of generator under review was design
ed by "Deutz," but he wouJd ' make enquiries at heaa
quarters and l;eport in due course. ' 
- 25 H.P. Engine Supplying 3'2 H.P.-He plying to this 

ctuestion he desired to state that the 25 h.p. was nomi
nal, and the 32 h.p. was break. ' 

No one had assaiJed t oo principle , of the Sucti? 
Gas Producer , but simply structural details. Some 0 

the objections he hoped to have dissipated with the as 
sistance of those of our members who had supported 
his contention during the discussion. Furt her improve
ments as foreshadowed by some of our members, would 
undoubtedly follow if experience found them necessary. 
There was no room for doubt, that the Suction Producer 
P lant beat the steam plant by nearly two to one in the 
dficiency obtainable from fuel, and this was the c,ar
dinal point of t he whole controversy. 

The Suction Producer Plant h!}s achieved wit hi 
the few years of its existence, what the steam plan 
had failed to do in a century, and we were onJy stan
ing in our own light as progressive engineers, if 
failed to recognise so vital a principle. 

E, T, & J. Radcliffe, Printers, i 29 George-street, Sydney, 
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